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(57)Abstract 

PROBLEM TO BE SOLVED: To reduce the cost by realizing a high . 
speed machine, a standard machine, a low speed machine, a high 
resolution machine, a low resolution machine, and the like, easily 
using a plurality of head blocks of identical arrangement. 
SOLUTION: Head units 1 1B. 11 Y. 1 1M and 1 1C of different ink color 
having identical length, number of nozzles and nozzle pitch are 
arranged in a direction orthogonal to the print direction thus 
constituting one head block 11. Four head blocks (11-14) are 
arranged while being shifted by a length substantially corresponding 
to the length of the head unit in the direction orthogonal to the print 
direction such that the nozzles of a head unit second from the end 
and the nozzles of a head unit at the end are arranged in a row 
between acUacent head blocks thus constituting a color InkJet head. 
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* NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has b en translated by computer. So th translation may not r fleet the original pr cisely. 

2. **** shows the word which can not b translat d. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] As opposed to the number of nozzles of the whole in the color of each ink Oneof them n (however n use 
the beef l^t unit which prepared the nozzle of the two or more number of integer) in the same pitch. The color ink- 
jet head characterized by having arranged in the n directions which the color composition of ink is changed per head 
unit, constitute the head block of one color number ****** at least in the direction which intersects perpendicularly 
with the direction which prints the head unit of each color, and print this head block. 

[Claim 2] Each head block is a color ink-jet head according to claim 1 characterized by having arranged each head 
unit so that the pitch between the nozzles of the edge where an adjoining head unit adjoins may become the same 
as that of the nozzle pitch of a head unit. 

[Claim 3] Arrangement of the head unit corresponding to the color composition of each ink in each head block is 
mad the same. Length [ every ] sequential staggering which carries out an abbreviation equivalent to the length of 
a h ad unit in the direction which prints each aforementioned head block, and the direction which intersects 
p rpendicularly, And the color ink-jet head according to claim 2 characterized by having arranged so that it may 
stand in a line in the direction which the nozzle of the 2nd head unit and the nozzle of the head unit of an edge print 
fr-om an edge between adjoining head blocks at a single tier. 

[Claim 4] The color ink-jet head according to claim 2 to which arrangement of the head unit corresponding to the 
color composition of each ink in each head block is made the same, and the nozzle of a head unit is characterized 
by having arranged each aforementioned head block as only 1/[ of a nozzle pitch ] n shifted mutually. 
[Claim 5] The color ink-jet head according to claim 2 characterized by making it the same color not lap in the 
direction which prints arrangement of the head unit corresponding to the color composition of each ink in each head 
block mutually while having arranged so that the nozzle of each head unit may be located in a line in the direction 
which prints each head block at a single tier. 

[Claim 6] Each head block is a color ink-jet head according to claim 1 characterized by having arranged each head 
unit so that the pitch between the nozzles of the edge where an adjoining head unit adjoins may become the integral 
multiple of the nozzle pitch of a head unit. 

[Claim 7] Arrangement of the head unit corresponding to the color composition of each ink in each head block is 
mad the same. Length [ every ] sequential staggering which carries out an abbreviation equivalent to the length of 
a h ad unit in the direction which prints each aforementioned head block, and the direction which intersects 
perpendicularly, and In between adjoining head blocks So that the pitch of the other end nozzle of the head unit of 
th dge in one head block and the end nozzle of the head unit of the edge in the head block of another side may 
become the same as that of the nozzle pitch of a head unit The color ink-jet head according to claim 6 
characterized by having arranged by carrying out 

[Claim 8] The color ink-jet head according to claim 6 to which arrangement of the head unit corresponding to the 
color composition of each irik in each head block is made the same, and the nozzle of a head unit is characterized 
by having arranged each aforementioned head block as only 1/[ of a nozzle pitch ] n shifted mutually. 
[Claim 9] As opposed to the number of nozzles of the whole in the color of each ink Oneof them n (however n use 
the beef f^t unit which prepared the nozzle of the two or more number of integer) in the same pitch. Change the 
color composition of ink per head unit, and the head block of one color number ****** of ink is constituted at least 
in the direction which intersects perpendicularly with the direction which prints the head unit of each color. It is the 
color ink-jet head characterized by arranging in the n directions which print this head block, and for each 
afor mentioned nozzle breathing out two or more small ink drops one by one, and forming one pixel. 
[Claim 10] As opposed to the number of nozzles of the whole in the color of each ink Oneof them n (however n use 
th beef fat unit which prepared the nozzle of the two or more number of integer) in the same pitch. Change the 
color composition of ink per head unit, and the head block of one color number ****** of ink is constituted at least 
in the direction which intersects perpendicularly with the direction which prints the head unit of each color. The 
color ink-j t head charact riz d by the ability to carry out adjustable [ of th size of the ** ink drop which arrang s 
in the n dir ctions which print this head block, and is breathed ut from each afor mention d nozzle by th v lume 
contr I ]. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the color ink-jet head used for a printer, a 

copying machine, facsimile apparatus, a plotter, etc. 

[0002] 

[Description of the Prior Art] Ink-jet technology is widely used for the color printer fi^om the ease of colorization. It 
is in the inclination which the number of the nozzles which make an ink drop breathe out increases from the demand 
of high-resolution-izing of printed matter, and improvement in the speed of a print speed in recent years. For this 
reason, although the large-sized ink-jet head which has very many, nozzles is developed^ since the yield is. bad and 
serves as cost quantity, one technology which carries out ink-jet head composition is also developed, combining the 
head unit of the few number of nozzles two or more. It is because this gentleman becomes advantageous in cost 
For example, one big head block can be constituted combining the head unit of the few number of nozzles two or 
more, a color ink-jet head can be constituted fi^om arranging only the number of the colors of the ink which uses 
this head block, and a function equivalent to the color ink-jet head on which only the number of colors has arrang d 
the large-sized head can be achieved. 

[0003] By the way. with a low-speed machine, although there may be few nozzles of the whole head, in order to 
realize a high-speed machine, it is necessary to make [ many ] the number of pixels which increases the number of 
nozzles of the whole head and can be printed at once, when it constitutes a low-speed machine, a standard 
machine, and a high-speed machine using a color ink-jet head. 

[0004] In the former, when realizing the low-speed machine of a color ink jet printer, a standard machine, and a 
high-speed machine, as shown in (a) of drawingJ 4 , (b), and (c) As shown in the thing which changes the length of a 
head with a low-speed machine, a standard machine, and a high-speed machine and (a) of drawing 15 , (b), and (c). 
what uses the number of the head units arranged with a low-speed machine, a standard machine, and a high-speed 
machine, i.e., the head block fr-om which length differs, is known. In addition, as for the inside B of drawing, the head 
unit which uses black ink is shown, Y shows the head unit which uses yellow ink, M shows the head unit which uses 
Magenta ink, and C shows the head unit which uses cyano ink. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since the length of the head used with a low-speed machine, a 
standard machine, and a high-speed machine differed, what is shown in drawing 14 had to manufacture the head of 
exclusive use with the low-speed machine, the standard machine, and the high-speed machine, respectively, and 
had the problem from which economical efficiency serves as cost quantity bad. Moreover, the head block from which 
length differs with a low-speed machine, a standard machine, and a high-speed machine also in what is shown in 
drawing 15 . respectively had to be prepared, namely, the head block of exclusive use had to be manufactured, 
respectively, and there was a problem from which economical efficiency serves as cost quantity bad too. 
[0006] This did not ask a low-speed machine, a standard machine, and a high-speed machine, but it increased the 
number of heads to be used to double precision, even when it locates the nozzle of the head of another side 
between the nozzle pitches of one head and makes resolution double precision, it will increase the head and head 
block of exclusive use with a low-speed machine, a standard machine, and a high-speed machine, respectively, and 
it had the problem from which economical efficiency serves as cost quantity bad too. Then, this invention can 
realize easily a high-speed machine and standard machine, a low-speed machine, a high resolution machine, a low 
resolution machine, etc., using the head block of the same composition two or more, and offers the color ink-jet 
head which is excellent in economical efficiency and can fully reduce cost. 
[0007] 

[Means for Solving the Problem] As opposed to the number of nozzles of the whole [ in / the color of each ink / in 
inv ntion according to claim 1 ] The beef fat unit which prepared the nozzle of the number of the 1/n (however, n 
two or mor integers) in the sam pitch is used. The color composition of ink is changed per head unit, th head 
block of on color number ^^n^m^ is c nstituted at least in th dir ction which inters cts perp ndicularly with th 
dir ction which prints the head unit of ach color, and it is in the c lor ink-j t head arrang d in the n dir ctions 
which print this h ad block. 

[0008] Inv ntion according to claim 2 has each head block in having arranged each h ad unit so that th pitch 
b tween the nozzi s of the edge where an adjoining head unit adjoins may become the same as that of th nozzi 
pitch of a head unit in a color ink-jet h ad according to claim 1. 
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[0009] Invention according to claim 3 is set on a color ink-j t h ad according to claim 2. Arrangement of the head 
unit corresponding to the color composition of ach ink in each head block is mad the sam . L ngth [ very ] 
sequential staggering which carries out an abbr viation equivalent to th length of a head unit in the dir ction which 
prints each head block, and th direction which int rs cts perpendicularly, And it is in having arrang d so that it may 
stand in a line in the direction which the nozzle of the 2nd head unit and the nozzle of the head unit of an dg print 
from an edge betw en acUoining h ad blocks at a singi ti r. 

[0010] In a color ink-jet h ad according to claim 2, invention according to claim 4 makes the same arrangement of 
the head unit corresponding to the color composition of each ink in each head block, and the nozzle of a head unit is 
mutually about each head block to have arranged, as only 1/[ of a nozzle pitch ] n shifted. 

[0011] In a color ink-jet head according to claim 2. invention according to claim 5 is to have made it the same color 
not lap in the direction which prints arrangement of the head unit corresponding to the color composition of each 
ink in each head block mutually while arranging it so that the nozzle of each head unit may be located in a line in the 
direction which prints each head block at a single tier. 

[0012] Invention according to claim 6 has each head block in having arranged each head unit so that the pitch 

b tween the nozzles of the edge where an ac^oining head unit adjoins may become the integral multiple of the nozzle 

pitch of a head unit in a color ink-jet head according to claim 1. 

[0013] Invention according to claim 7 is set on a color ink-jet head according to claim 6. Arrangement of the head 
unit corresponding to the color composition of each ink in each head block is made the same. Length [ every ] 
sequential staggering which carries out an abbreviation equivalent to the length of a head unit in the direction which 
prints each head block, and the direction which intersects perpendicularly, And it is in having arranged in between 
acljoining head blocks, as the pitch of the other end nozzle of the head unit of the edge in one head block and the 
"**nd nozzle of the head ij'hit of the edge in the head block of another side became the same^as that of the riozzle 
pitch of a head unit. 

[0014] In a color ink-jet head according to claim 6, invention according to claim 8 makes the same arrangement of 
the head unit corresponding to the color composition of each ink in each head block, and the nozzle of a head unit is 
mutually about each head block to have arranged, as only 1/[ of a nozzle pitch ] n shifted. 

[0015] As opposed to the number of nozzles of the whole [ in / the color of each ink / in invention according to 
claim 9 ] The beef fat unit which prepared the nozzle of the number of the 1/n (however, n two or more integers) in 
the same pitch is used. Change the color composition of ink per head unit, and the head block of one color number 
7^:^:^^il^^ of ink is constituted at least in the direction which intersects perpendicularly with the direction which prints 
the head unit of each color. It arranges in the n directions which print this head block, and each nozzle is in the 
color ink-jet head which carries out the regurgitation of two or more small ink drops one by one. and forms one 
pixel. 

[0016] As opposed to the number of nozzles of the whole [ in / the color of each ink / in invention according to 
claim 10 ] The beef fat unit which prepared the nozzle of the number of the 1/n (however, n two or more integers) 
in the same pitch is used. Change the color composition of ink per head unit, and the head block of one color 
number ****** of ink is constituted at least in the direction which intersects perpendicularly with the direction 
which prints the head unit of each color. It arranges in the n directions which print this head block, and is in the 
color ink-jet head which can carry out adjustable [ of the size of the ink drop which carries out the regurgitation 
from each nozzle by the volume control ]. 
[0017] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a 
drawing. 

(Gestalt of the 1st operation) Drawing 1 is the perspective diagram having shown the important section composition 
of the printing section, and 1 is a color ink-jet head which constitutes the invention in this application. This color 
ink-jet head 1 is formed in two parallel slide shafts 2 and 3 free [ sliding ]. That is. it moves to right and left and the 
aforementioned color ink-jet head 1 is printed, as the arrow A in drawing shows with each slide shafts 2 and 3. 4 is 
record media, such as the recording paper, and this record medium 4 is conveyed downward, as the arrow B in 
drawing shows with the conveyance rollers 5 and 6. 

[0018] When it prints, goes and comes back to the aforementioned color ink-jet head 1 one time to the 
afor mentioned record medium 4. moving to right and left in accordance with each slide shafts 2 and 3. only a 
predetermined distance is conveyed, and again, the aforementioned record medium 4 will print in the position which 
th color ink-jet head 1 moved to right and left and followed the last printing portion, and will print a request to a 
record medium 4 by repeating this. 

[0019] Drawing 2 is drawing having shown roughly the composition of the aforementioned color ink-jet head 1. and 
this head 1 constitutes one head block using four head units from which the same length, the same number of 
nozzles, and the ink color that consists of the same nozzle pitch difFer. and arranges and constitutes these four 
head blocks. 

[0020] That is, head unit 11C which uses head unit 11M which use h ad unit 11B which us s black ink. head unit 
11 Y which uses yellow ink. and Mag nta ink. and cyano ink is arrang d in ord r of B (black), Y (y How). M (Magenta), 
and C (cyanogen) in th printing dir ction (direction shown by th arrow A in drawing), and th direction which 
inters cts perpendicularly, and th 1st head block 11 is constitut d. 

[0021] Moreov r. head unit 12C which uses head unit 12M which us head unit 12B which uses black ink, head unit 
12Y which us s yellow ink, and Mag nta ink, and cyano ink is arranged in th printing directi n and the dir ction 
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which int rsects perpendicularly in order of B (black). Y (yellow). M (Magenta), and C (cyanog n), and the 2nd head 
block 12 is constituted. 

[0022] Mor over, head unit 13C which us s head unit 13M which use head unit 13B which uses black ink. head unit 
r3Y which uses yellow ink. and Mag nta ink. and cyano ink is arranged in the printing direction and the dir ction 
which int rsects perp ndicularly in order of B (black). Y (y How). M (Magenta), and C (cyanogen), and the 3rd head 
block 13 is constitut d. 

[0023] Moreover, head unit 14C which uses h ad unit 14M which use head unit 14B which uses black ink. head unit 
14Y which uses yellow ink. and Magenta ink, and cyano ink is arranged in the printing direction and the direction 
which intersects perpendicularly in order of B (black). Y (yellow). M (Magenta), and C (cyanogen), and the 4th head 
block 14 is constituted. 

[0024] Each aforementioned head blocks 11. 12, 13, and 14 As shown in (a) of drawing 3 While arranging the head 
units 11B-14B which use black ink for one block base 15 side, and the head units 11M-14M which use Magenta ink 
The head units 11Y-14Y which use yellow ink for an another side side, and the head units 11C-14C which use 
cyano ink are arranged. And it is made for each [ these ] head unit to be located in a line in the printing direction 
and the direction which intersects perpendicularly in order of B (black), Y (yellow). M (Magenta), and C (cyanogen). 
[0025] And as the portion of XI surrounded with a circle [ of drawing 3 / of (a) ] is expanded and shown in (b) of 
drawing 3 So that the pitch of the nozzle 16 of the other end of the head units 1 1B-14B which use black ink. and 
th nozzle 17 of the end of the head units 1 1Y-14Y which use yellow ink may become equal to each head units 
11B-14B and the nozzle pitch P in 1 1Y-14Y As the other end of the head units 1 1B-14B and the end section of the 
head units 11Y-14Y lapped a little, they arrange. 

[0026] This is the same also about the relation between the nozzle of the other end of the head units 11 Y-14Y 
which use yellow ink. the nozzle of the end of the head units 11M-14M which use Magidnta ink.and the nozzle'bf the 
other end of the head units 11M-14M which use Magenta ink and the nozzle of the end of the head units 11C-14C 
which use cyano ink. 

[0027] And it arranges so that it may stand in a line in the direction in which the nozzle of the 2nd head unit and th 
nozzle of the head unit of an edge print each aforementioned head blocks 1 1-14 from an edge in the printing 
dir ction and the direction which intersects perpendicularly between length [ every ] sequential staggering which 
carries out an abbreviation equivalent to the length of a head unit, and an adjoining head block at a single tier. 
[0028] That is, as shown in drawing 4 . it arranges so that it may stand in a line in the direction which the nozzle 18 
of head unit 11Y which uses the yellow ink which is the 2nd head unit from the edge of the 1st head block 11 of the 
above, and the nozzle 19 of head unit 12B which uses the black ink which is the head unit of the edge of the 2nd 
head block 12 of the above print at a single tier. 

[0029] moreover, similarly The nozzle of head unit 12Y which uses the yellow ink which is the 2nd head unit from 
the edge of the 2nd head block 12 of the above, and the nozzle of head unit 13B which uses the black ink which is 
the head unit of the edge of the 3rd head block 13 of the above It arranges so that it may stand in a line in the 
direction to print at a single tier. The nozzle of head unit 13Y which uses the yellow ink which is the 2nd head unit 
from the edge of the 3rd head block 13 of the above, and the nozzle of head unit 14B which uses the black ink 
which is the head unit of the edge of the 4th head block 14 of the above It arranges so that it may stand in a line in 
th direction to print at a single tier. 

[0030] In addition, what is necessary is just to determine the number of nozzles of each head unit in consideration 
of the field of a facility, the field of the yield, the fewest number as printer specification, or most numbers as printer 
specification of 1 for an integer etc. 

[0031] If the color ink-jet head 1 of such composition is used. B (black). It is arranged in the direction printed even 
if separated [. respectively ] in the direction which the head unit of each color of Y (yellow). M (Magenta), and C 
(cyanogen) prints, and the four directions which intersect perpendicularly. And since the whole of each nozzle will be 
arranged at intervals of Pitch P If the ink regurgitation timing from the nozzle of each head unit is controlled in each 
color, printing will be performed by the width of face which is equivalent to four abbreviation for a head unit in 1 

of heads 1 operating, and a high-speed machine can be realized. 
[0032] Moreover, since the head block of the same composition is used, one head block is reduced, printing will be 
performed by three pieces, then the width of face which is equivalent to three abbreviation for a head unit in 1 **** 
of heads operating in this case, and a standard machine can be realized, for example. Furthermore, one head block 
will be reduced, printing will be performed by two pieces, then the width of face which is equivalent to two 
abbreviation for a head unit in 1 **** of heads operating in this case, and a low-speed machine can be realized. 
[0033] Thus, since the head of a high-speed machine and standard machine and a low-speed machine can be 
manufactured only by changing the number of use of a head block with the same composition, it is not necessary to 
manufacture the head block of exclusive use according to a high-speed machine and standard machine and a low- 
speed machine, and the color ink-Jet head which is excellent in economical efficiency and can fully reduce cost can 
be realized. 

[0034] By the way. the amount of ink which carries out th regurgitation from a nozzi in a color ink-jet head may 
be chang d. For xampi . sine in the case f the large-siz d print r which prints a poster tc. printed matt r will 
usually s parate and will b s n, even if ink may sink in to a blot and rear fac of ink. it prints in many cas s by 
deep concentration. It is b tter f r ther to b no blot of ink. since the printer us d in offic etc. will b s en on th 
other hand in near, such as a character, mor over — since doubl -sided printing may be carried out — th ink to 
th rear face of a form — als sinking in — it is mor desirabi for ther to b nothing 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_eije 



03/12/09 



4/7 ^— V 



[0035] Thus, although a demand which is compi tely diff rent in th amount of ** Ink breathed out from a nozzi is 
performed by the purpose to print and it can also r spond with r cord media, such as a form, t th s d mands for 
it. It Is necessary to chang the amount of ** Ink t breathe out Into fully coping with it For this r ason. although 
th head from which for xample. the diamet r of a nozzI differs for the purpose to be used may be used, in this, it 
will be said that various kinds of h ads from which the diameter of a nozzle diff rs must be manufactured. 
[0036] Then, sine It can carry out acjjustabi [ of the amount of **. Inc. br ath d ut from the sam nozzle for 1 
pixel printing ] If the h ad which can perform gradation control Is used. It can respond to various kinds of 
concentration. There is an ink-jet head of the volume-control formula which controls the size of the *♦ ink drop 
which breathes out two or more small ink drops one by one from a nozzle on the ink-jet head which can perform 
gradation control, forms one pixel (dot), changes an ink-jet head, and the applied voltage and the resistance welding 
time of the multidrop formula which controls the number of the ** ink drops breathed out at this time, and carries 
out gradation expression, controls the pressure of an ink room, and is breathed out from a nozzle itself. 
[0037] The color ink-jet head 1 mentioned above can apply all of both this method to each head unit of each head 
block, and each printer of the high-speed machine which used by this the color ink-jet head in which gradation 
control is possible, a standard machine, and a low-speed machine can realize it easily. 

[0038] (Form of the 2nd operation) As shown in drawing 5 . the form of this operation constitutes one head block 
using four head units which consist of the same length, the same numbers of nozzles, and the same nozzle pitches, 
arranges these two head blocks and constitutes the color Ink-jet head. 

[0039] That Is, head unit 21 C which uses head unit 21 M which use head unit 21 B which uses black Ink, head unit 
21 Y which uses yellow ink, and Magenta ink. and cyano ink is arranged in order of B (black), Y (yellow), M (Magenta), 
and C (cyanogen) in the printing direction (the direction of the arrow A in drawing), and the direction which 
irit rsects perpendicularly.' and the 1st head block 21 is constituted. 

[0040] Moreover, head unit 22C which uses head unit 22M which use head unit 22B which uses black Ink, head unit 
22Y which uses yellow Ink, and Magenta ink, and cyano ink is arranged in the printing direction and the direction 
which Intersects perpendiculaHy in order of B (black). Y (yellow). M (Magenta), and C (cyanogen), and the 2nd head 
block 22 is constituted. 

[0041] And each aforementioned head blocks 21 and 22 were shifted a little in the printing direction and the 
direction which intersects perpendicularly, and are arranged In it That is. as the portion of X2 enclosed with with a 
circl [ of drawing 5 ] is expanded and shown in drawing 6 , as the nozzle 23 of head unit 218 which uses the black 
ink of the 1st head block 21. and the nozzle 24 of head unit 22B which uses the black ink of the 2nd head block 22 
shifted, they arrange only one half of the nozzle pitches P in a head unit mutually. 

[0042] Therefore, the relation between the nozzle of other head units 21 Y. 21 M, and 21 C of the 1st head block 21 
and the nozzle of other head units 22Y, 22M. and 22C of the 2nd head block 22 comes to shift only one half of the 
nozzle pitches P of a head unit mutually similaHy. 

[0043] If it does In this way, since the printing pixel by the 2nd head block 22 will be located between the printing 
pixels by the 1st head block 21, the pitch which can be printed becomes P/2 and printing in the resolution of the 
double precision of the resolution of a head block is attained. Thus, a high resolution machine can be easily realized 
by using two head blocks of the same composition. Moreover. If one head block is accepted and used, a low 
resolution machine is realizable. 

[0044] Moreover, such three head blocks are used, and if the pitch between mutual nozzles shifts and arranges each 
h ad block only one third of the nozzle pitches P, the pitch which can be printed becomes P/3 and can raise 
r solution further. Namely, in order to realize the head which Is n times the head block whose resolution it carries 
out and is one n (however, n two or more integers) use about a head block, only the nozzle P pitchesl/n of a head 
unit shift each head block, and the pitch between mutual nozzles should just arrange it 

[0045] Thus, since the head from which various kinds of resolution, such as a high resolution machine and a low 
r solution machine, differs only by changing the number of use of a head block with the same composition can be 
manufectured, the color ink-jet head which is excellent in economical efficiency and can fully reduce cost is 
r allzable. 

[0046] In addition, also In this color Ink-jet head, it applies any of a multidrop formula and a volume-control formula 

they are. and the color ink-jet head in which gradation control is possible can be realized. 

[0047] (Gestalt of the 3rd operation) As shown in drawing 7 , the gestalt of this operation constitutes one head 

bl ck using four head units from which the same length, the same number of nozzles, and the ink color that consists 

of the same nozzle pitch differ, as the ink color of a head unit does not lap in the printing direction mutually, 

arranges four of this head block, and constitutes the color ink-jet head. 

[0048] That is. head unit 31 C which uses head unit 31 M which use head unit 31 B which uses black Ink. head unit 
31 Y which uses yellow ink. and Magenta ink. and cyano ink is arranged in order of B (black). Y (yellow). M (Magenta), 
and C (cyanogen) in the printing direction (the direction of the arrow A in drawing), and the direction which 
intersects perpendicularly, and th 1st head block 31 is constituted. 

[0049] Moreover, h ad unit 32C which us s head unit 32M which use head unit 32B which uses black ink. head unit 
32 Y which uses yell w ink. and Magenta ink, and cyano ink is arranged In th printing direction and the directi n 
which int rs cts p rp ndicularty in order of C (cyanogen). B (black), Y (yellow), and M (Mag nta). and the 2nd head 
bl ck 32 Is constituted. 

[0050] Moreover, head unit 33C which us s head unit 33M which us head unit 33B which us s black ink, head unit 
33Y which uses yellow ink, and Magenta ink, and cyano ink is arrang d in th printing dir ction and th directi n 
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which inters cts perpendicularly in order of M (Mag nta). C (cyanog nX B (black), and Y (yellow), and th 3rd head 
block 33 is constituted. 

[0051] Moreov r. head unit 34C which uses h ad unit 34M which us h ad unit 34B which uses black ink, head unit 
34Y which uses y How ink. and Mag nta ink. and cyano ink is airang d in th printing direction and the direction 
which inters cts perpendicularly in order of Y (yellow). M (Mag nta). C (cyanogen), and B (black), and the 4th head 
block 34 is constituted. 

[0052] The arrangement relation of each head unit in each aforemention d head blocks 31-34 and the pitch relation 
of a nozzle are the same as that of the case of drawing 3 mentioned above. And in the printing direction, as each 
head unit was located in a line, it arranges each aforementioned head blocks 31-34 at the single tier. That is, as the 
portion of X3 enclosed with with a circle [ of drawin g 7 ] is expanded and shown in drawing 8 . it arranges so that 
th nozzle 35 of head unit 33M which use the Magenta ink of the 3rd head block 33, and the nozzle 36 of head unit 
34Y which uses the yellow ink of the 4th head block 34 may be located in a line in the printing direction at a single 
tier. It arranges so that it may stand in a line in the nozzle 35 and the printing direction of head unit 33M in which 
the nozzle of head unit 32C which uses the nozzle of head unit 31B which uses the black ink of the 1st head block 
31 similarly, and the cyano ink of the 2nd head block 32 also uses the Magenta ink of the 3rd head block 33 at a 
singi tier. 

[0053] If the color ink-jet head of such composition is used. B (black). It is arranged in the direction printed even if 
separated [. respectively ] in the direction which the head unit of each color of Y (yellow). M (Magenta), and C 
(cyanogen) prints, and the four directions which intersect perpendicularly. And since the whole of each nozzle will b 
arranged at intervals of Pitch P If the ink regurgitation timing from the nozzle of each head unit is controlled in each 
color, printing will be performed by the width of face which is equivalent to four abbreviation for a head unit in 1 

of heads operating, and a high-speed machine can be realized. 
[0054] Moreover, since the head block of the same composition is used, one head block is reduced, printing will be 
performed by three pieces, then the width of face which is equivalent to three abbreviation for a head unit in 1 **** 
of heads operating in this case, and a standard machine can be realized, for example. Furthermore, one head block 
will be reduced, printing will be performed by two pieces, then the width of face which is equivalent to two 
abbreviation for a head unit in 1 **** of heads operating in this case, and a low-speed machine can be realized. 
[0055] Thus, since the head of a high-speed machine and standard machine and a low-speed machine can be 
manufectured only by changing the number of use of the head block from which only the color array of the ink which 
composition is the same and uses differs, it is not necessary to manufacture the head block of exclusive use 
according to a high-speed machine and standard machine and a low-speed machine, and the color ink-jet head 
which is excellent in economical efficiency and can fully reduce cost can be realized. Moreover, since each head 
block is put in order and arranged in the printing direction at the single tier, without shifting in the printing direction 
and the direction which intersects perpendicularly, the length of the whole head is made to the length of an 
abbreviation head block, and can be shortened. 

[0056] In addition, also in this color ink-jet head, it applies any of a multidrop formula and a volume-control formula 
they are, and the color ink-jet head in which gradation control is possible can be realized. 

[0057] (Gestalt of the 4th operation) As shown in d rawing 9 , the gestalt of this operation constitutes one head 
block using four head units from which the same length, the same number of nozzles, and the ink color that consists 
of the same nozzle pitch differ, and arranges and constitutes these four head blocks. 

[0058] Namely, head unit 41 B which uses black ink, head unit 41 Y which uses yellow ink. Head unit 41 C which uses 
h ad unit 41 M which use Magenta ink, and cyano ink A predetermined interval is opened in the printing direction (the 
dir ction of the arrow A in drawing), and the direction which intersects perpendicularly, it arranges in order of B 
(black), Y (yellow), M (Magenta), and C (cyanogen), and the 1st head block 41 is constituted. 
[0059] Moreover, a predetermined interval is opened in the direction which intersects perpendicularly with the 
printing direction head unit 42C which uses head unit 42M which use head unit 42B which uses black ink, head unit 
42Y which uses yellow ink. and Magenta ink, and cyano ink, it arranges in order of B (black), Y (yellow), M (Magenta), 
and C (cyanogen), and the 2nd head block 42 is constituted. 

[0060] Moreover, a predetermined interval is opened in the direction which intersects perpendicularly with the 
printing direction head unit 43C which uses head unit 43M which use head unit 43B which uses black ink, head unit 
43Y which uses yellow ink. and Magenta ink. and cyano ink, It arranges in order of B (black), Y (yellow), M (Magenta), 
and C (cyanogen), and the 3rd head block 43 is constituted. 

[0061] Moreover, a predetermined interval is opened in the direction which intersects perpendicularly with the 
printing direction head unit 44C which uses head unit 44M which use head unit 44B which uses black ink, head unit 
44Y which uses yellow ink, and Magenta ink, and cyano ink, it arranges in order of B (black), Y (yellow). M (Magenta), 
and C (cyanogen), and the 4th head block 44 is constituted. 

[0062] Each aforementioned head blocks 41, 42. 43. and 44 The head units 41B-44B which use black ink for one 
block bas 45 side as shown in (a) of drawing 10 , The head units 41 Y-44Y which use yellow ink. the head units 
41M-44M which use Magenta ink. It is mad to stand in a lin in the direction in which the head units 41C-44C 
which us cyano ink ar arranged, and the printing dir ction and each [ these ] head unit cross at right angles in 
order of B (black). Y (y How), M (Mag nta), and C (cyanogen). 

[0063] And as th portion of X4 surround d with a circle [ of drawing 10 / of (a) ] is expand d and shown in (b) of 
drawin g 10 th integral multiple of the nozzle pitch [ in / ach head units 41 B-44B, and 41 Y-44Y / in th pitch of 
the nozzle 46 of the other end of the head units 41B-44B which use black ink, and th nozzle 47 of th nd f the 
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head units 41 Y-44Y which us yellow ink ] P — that is The other end of the head units 41B-44B and the end 
s ction of the h ad units 41Y-44Y open and arrang the predetermin d int rval so that it may become m times. 
[0064] This is the sam also about the relation b twe n the nozzle of th other end of th head units 41 Y-44Y 
which use yellow ink. the nozzi of the end of th h ad units 41M-44M which use Magenta ink, and th nozzi of the 
other end of the h ad units 41M-44M which us Magenta ink and the nozzle of th nd of th head units 41C-44C 
which use cyano ink. 

[0065] very [ and / th length shorter than the length of a head unit in th dir ction which intersects 
perpendicularly each aforementioned head blocks 41-44 with the printing direction ] — it shifted one by one and 
arranges As shown in drawing 1 1 , for example, between the nozzle 46 of the other end of head unit 41 B which uses 
th black ink which is the head unit of the other end of the 1 st head block 41 of the above, and the nozzle 47 of the 

nd of head unit 41 Y which uses the following yellow ink Two nozzles 48 by the side of the end of head unit 42B 
which uses the black ink which is the head unit of the other end of the 2nd head block 42 of the above enter 
exactly. And as the pitch of a nozzle 46. a nozzle 48 and a nozzle 48. and a nozzle 47 was in agreement with the 
nozzle pitch P of a head unit exactly, it arranges the 2nd head block 42. 

[0066] This arrangement is the same also about arrangement of the 4th head block 44 to the arrangement of the 
3rd head block 43 and the 3rd head block 43 to the 2nd head block 42 of the above. 

[0067] If the color ink-jet head 1 of such composition is used, B (black). It is arranged in the direction printed even 
if separated [, respectively ] in the direction which the head unit of each color of Y (yellow). M (Magenta), and C 
(cyanogen) prints, and the four directions which intersect perpendicularly. And since the whole of each nozzle will b 
arranged at intervals of Pitch P If the ink regurgitation timing from the nozzle of each head unit is controlled in each 
color, printing will be performed by the width of face which is equivalent to four abbreviation for a head unit in 1 

of heads 1 operating, and a high-speed machine can be realized. 
[0068] Moreover, since the head block of the same composition is used, one head block is reduced, printing will be 
performed by three pieces, then the width of face which is equivalent to three abbreviation for a head unit in 1 **♦* 
of heads operating in this case, and a standard machine can be realized, for example. Furthermore, one head block 
will be reduced, printing will be performed by two pieces, then the width of face which is equivalent to two 
abbreviation for a head unit in 1 of heads operating in this case, and a low-speed machine can be realized. 
[0069] Thus, since the head of a high-speed machine and standard machine and a low-speed machine can be 
manufactured only by changing the number of use of a head block with the same composition, it is not necessary to 
manufacture the head block of exclusive use according to a high-speed machine and standard machine and a low- 
speed machine, and the color ink-jet head which is excellent in economical efficiency and can fully reduce cost can 
be realized. 

[0070] Moreover, since each head blocks 41-44 arrange the head unit of each color to one block base 45 side, th y 
can narrow width of face of the printing direction, and the width of face of the whole head can also do them 
narrowly. 

[0071] In addition, also in this color ink-jet head, it applies any of a multidrop formula and a volume-control formula 
they are. and the color ink-jet head in which gradation control is possible can be realized. 

[0072] (Gestalt of the 5th operation) As shown in drawing 12 . the gestalt of this operation constitutes one head 
block using four head units which consist of the same length, the same numbers of nozzles, and the same nozzle 
pitches, arranges these two head blocks and constitutes the color ink-jet head. 

[0073] That is. head unit 51 C which uses head unit 51 M which use head unit 51 B which uses black ink. head unit 
51 Y which uses yellow ink, and Magenta ink, and cyano ink is arranged in order of B (black), Y (yellow), M (Magenta), 
and C (cyanogen) in the printing direction (the direction of the arrow A in drawing), and the direction which 
intersects perpendicularly, and the 1st head block 51 is constituted. 

[0074] Moreover, head unit 52C which uses head unit 52M which use head unit 52B which uses black ink, head unit 
52Y which uses yellow Ink. and Magenta ink. and cyano Ink is arranged In the printing direction and the direction 
which intersects perpendicularly in order of B (black). Y (yellow). M (Magenta), and C (cyanogen), and the 2nd head 
block 52 is constituted. 

[0075] And each aforementioned head blocks 51 and 52 were shifted a little in the printing direction and the 
direction which intersects perpendicularly, and are arranged in It That is. as the portion of X5 enclosed with with a 
circl [ of drawing 12 ] Is expanded and shown in drawing 1 3 , as the nozzle 53 of head unit 51 B which uses the 
black ink of the 1st head block 51. and the nozzle 54 of head unit 52B which uses the black Ink of the 2nd head 
block 52 shifted, they arrange only one half of the nozzle pitches P in a head unit mutually. 

[0076] Therefore, the relation between the nozzle of other head units 51Y, 51M. and 51C of the 1st head block 51 
and the nozzle of other head units 52Y, 52M. and 52C of the 2nd head block 52 comes to shift only one half of the 
nozzle pitches P of a head unit mutually similarly. 

[0077] If it does in this way. since the printing pixel by the 2nd head block 52 will be located between the printing 
pix Is by the 1st head block 51. the pitch which can be print d b comes P/2 and printing in th resolution of the 
doubl pr cision of th r solution of a head block is attained. Thus, a high r solution machine can b asily r alized 
by using two h ad blocks f the same composition. More ver, if one head bl ck is accepted and used, a low 
r solution machin is r alizabi . 

[0078] Moreov r. such thre head blocks are used, and if th pitch b tween mutual nozzles shifts and arranges ach 
head bl ck only on third of the nozzi pitch s P, the pitch which can be print d b com s P/3 and can rais 
resolution further. Nam ly, In order to r allz th head which Is n times th h ad block whose r solution rt carries 
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ut and is one n (how ver, n two r mor integers) us about a head block, only th nozzle P pitchesl/n of a h ad 
unit shift ach h ad block, and the pitch between mutual nozzles should just arrange it 

[0079] Thus, since the h ad from which various kinds of resolution, such as a high r solution machin and a low 
resolution machine, differs only by changing th number f us of a h ad block with the sam c mposition can be 
manufactured, th color ink-jet head which is excell nt in conomlcal ffici ncy and can fully r due cost is 
realizable. 

[0080] In addition, also in this color ink-jet h ad. it appli s any of a multidrop formula and a volume-control formula 

th y are. and the color ink-jet head in which gradation control is possible can be realized. 

[0081] 

[Effect of the Invention] According to invention given [ each ] in a claim, a high-speed machine and standard 
machine, a low-speed machine, a high resolution machine, a low resolution machine, etc. can be realized easily, using 
the head block of the same composition two or more, it excels in economical efficiency, and cost can fully be 
reduced. 



[Translation done J 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has b en translated by computer. So th translation may not refl ct the original pr cisely. 

2. *:M<4e shows th word which can not b translat d. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Th technical field to which invention belongs] this invention relates to the color ink-jet head used for a printer, a 
copying machine, facsimile apparatus, a plotter, etc. 



[Translation done.] 
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* NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThls docum nt has been translated by computer. So th translation may not reflect the original precis ly. 
2.*^* shows th word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Ink-jet technology is widely used for the color printer from the ease of colorization. It 
is in the inclination which the number of the nozzles which make an ink drop breathe out increases from the demand 
of high-resolution-izing of printed matter, and improvement in the speed of a print speed in recent years. For this 
reason, although the large-sized ink-jet head which has very many nozzles is developed, since the yield is bad and 
serv s as cost quantity, one technology which carries out ink-jet head composition is also developed, combining th 
head unit of the few number of nozzles two or more. It is because this gentleman becomes advantageous in cost 
For example, one big head block can be constituted combining the head unit of the few number of nozzles two or 
more, a color ink-jet head can be constituted from arranging only the number of the colors of the ink which uses 

this head block, and a function equivalent to the color ink-jet head on.which only the. number of colors hasarrang d- . 

the large-sized head can be achieved. 

[0003] By the way. with a low-speed machine, although there may be few nozzles of the whole head, in order to 
realize a high-speed machine, it is necessary to make [ many ] the number of pixels which increases the number of 
nozzles of the whole head and can be printed at once, when it constitutes a low-speed machine, a standard 
machine, and a high-speed machine using a color ink-jet head. 

[0004] In the former, when realizing the low-speed machine of a color ink jet printer, a standard machine, and a 
high-speed machine, as shown in (a) of drawing 1 4 , (b), and (c) As shown in the thing which changes the length of a 
head with a low-speed machine, a standard machine, and a high-speed machine and (a) of drawing 15 , (b). and (c). 
what uses the number of the head units arranged with a low-speed machine, a standard machine, and a high-speed 
machine, i.e., the head block from which length differs, is known. In addition, as for the inside B of drawing, the head 
unit which uses black ink is shown. Y shows the head unit which uses yellow ink, M shows the head unit which uses 
Mag nta ink. and C shows the head unit which uses cyano ink. 



[Translation donej 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by comput r. So th translation may not r fleet th original precis ly. 
2.9|c3Mta(t shows the word which can not b translat d. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] According to invention given [ each ] in a claim, a high-speed machine and standard 
machine, a low-speed machine, a high resolution machine, a low resolution machine, etc. can be realized easily, using 
the head block of the same composition two or more, it excels in economical efficiency, and cost can fully be 
reduced. 



[Translation donej 
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♦ NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This d cument has been translat d by computer. So the translation may not reflect the original pr cisety. 

2. M^^^ shows th word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, since the length of the head used with a lowspeed machine, a 
standard machine, and a high-speed machine differed, what is shown in drawing 14 had to manufacture the head of 

xclusive use with the low-speed machine, the standard machine, and the high-speed machine, respectively, and 
had the problem from which economical efficiency serves as cost quantity bad. Moreover, the head block from which 
length differs with a low-speed machine, a standard machine, and a high-speed machine also in what is shown in 
drawing 15 . respectively had to be prepared, namely, the head block of exclusive use had to be manufactured, 
respectively, and there was a problem from which economical efficiency serves as cost quantity bad too. 
[0006] This did not ask a low-speed machine, a standard machine, and a high-speed machine, but it increased the 
number of heads to be used to double precision, even when it locates the nozzle of the head of another, side 
between the nozzle pitches of one head and makes resolution double precision, it will increase the head and head 
block of exclusive use with a low-speed machine, a standard machine, and a high-speed machine, respectively, and 
it had the problem from which economical efficiency serves as cost quantity bad too. Then, this invention can 
r alize easily a high-speed machine and standard machine, a low-speed machine, a high resolution machine, a low 
r solution machine, etc.. using the head block of the same composition two or more, and offers the color ink-jet 
head which is excellent in economical efficiency and can fully reduce cost. 



[Translation donej 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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MEANS 



[M ans for Solving the Problem] As opposed to the number of nozzles of the whole [ in / the color of each ink / in 
inv ntion according to claim 1 ] The beef fat unit which prepared the nozzle of the number of the 1/n (however, n 
two or more integers) in the same pitch is used. The color composition of ink is changed per head unit, the head 
block of one color number ****** is constituted at least in the direction which intersects perpendicularly with the 
direction which prints the head unit of each color, and it is in the color ink-jet head arranged in the n directions 
which print this head block. 

[0008] Invention according to claim 2 has each head block in having arranged each head unit so that the pitch 
between the nozzles of the edge where an ac|joining head unit adjoins may become the same as that of the nozzle 
pitch of a head unit in a color ink-jet head according to claim 1 

[0009] Invention according to claim 3 is set on a color ink-jet head according to claim 2. Arrangement of the head 
unit corresponding to the color composition of each ink in each head block is made the same. Length [ every ] 
s quential staggering which carries out an abbreviation equivalent to the length of a head unit in the direction which 
prints each head block, and the direction which intersects perpendicularly. And it is in having arranged so that it may 
stand in a line in the direction which the nozzle of the 2nd head unit and the nozzle of the head unit of an edge print 
irom an edge between acljoining head blocks at a single tier. 

[0010] In a color ink-jet head according to claim 2, invention according to claim 4 makes the same arrangement of 
th head unit corresponding to the color composition of each ink in each head block, and the nozzle of a head unit is 
mutually about each head block to have arranged, as only 1/[ of a nozzle pitch ] n shifted. 

[001 1] In a color ink-jet head according to claim 2, invention according to claim 5 is to have made it the same color 
not lap in the direction which prints arrangement of the head unit corresponding to the color composition of each 
ink in each head block mutually while arranging it so that the nozzle of each head unit may be located in a line in the 
dir ction which prints each head block at a single tier. 

[0012] Invention according to claim 6 has each head block in having arranged each head unit so that the pitch 

b tween the nozzles of the edge where an adjoining head unit adjoins may become the integral multiple of the nozzi 

pitch of a head unit in a color ink-jet head according to claim 1. 

[0013] Invention according to claim 7 is set on a color ink-jet head according to claim 6. Arrangement of the head 
unit corresponding to the color composition of each ink in each head block is made the same. Length [ every ] 
sequential staggering which carries out an abbreviation equivalent to the length of a head unit in the direction which 
prints each head block, and the direction which intersects perpendicularly. And it is in having arranged in between 
adjoining head blocks, as the pitch of the other end nozzle of the head unit of the edge in one head block and the 
end nozzle of the head unit of the edge in the head block of another side became the same as that of the nozzle 
pitch of a head unit. 

[0014] In a color ink-jet head according to claim 6, invention according to claim 8 makes the same arrangement of 
the head unit corresponding to the color composition of each ink in each head block, and the nozzle of a head unit is 
mutually about each head block to have arranged, as only 1 /[ of a nozzle pitch ] n shifted. 

[0015] As opposed to the number of nozzles of the whole [ in / the color of each ink / in invention according to 
claim 9 ] The beef fat unit which prepared the nozzle of the number of the 1/n (however, n two or more integers) in 
th same pitch is used. Change the color composition of ink per head unit, and the head block of one color number 
3|c***** of ink is constituted at least in the direction which intersects perpendicularly with the direction which prints 
th head unit of each color. It arranges in the n directions which print this head block, and each nozzle is in the 
color ink-jet head which breathes out two or more small ink drops one by one, and forms one pixel. 
[0016] As opposed to the number of nozzles of the whole [ in / the color of each ink / in invention according to 
claim 10 ] The beef fet unit which prepared the nozzle of the number of the 1/n (however, n two or more integers) 
in the same pitch is used. Change the color composition of ink per head unit, and the head block of one color 
number ****** of ink is constituted at least in the direction which intersects perpendicularly with the direction 
which prints the head unit of each color. It arrang s in the n directions which print this head block, and is in the 
color ink-j t head which can carry out acUustable [ of th size of th ink drop which carri s out the regurgitation 
from ach nozzle by th volume control ]. 
[0017] 

[Embodiments of th Invention] H r after, th form of operation of this invention is explain d with refer nee to a 
drawing. 

(Form of the 1st operation) Drawing 1 is th persp ctive diagram having shown th important secti n composition of 



http://www4.ipdl jpo.gojp/cgi-bin/tran,web_cgi.ejje 



03/12/09 



2/6 ^—V 



the printing section, and 1 is a color ink-j t head which constitutes the invention in this application. This color ink- 
jet head 1 is formed in two parall I slide shafts 2 and 3 free [ sliding ]. That is, it mov s to right and left and th 
aforemention d color ink-jet head 1 is printed, as th arrow A in drawing shows with ach slide shafts 2 and 3. 4 is 
record media, such as th rec rding paper, and this r cord m dium 4 is conv yed downward, as the arr w B in 
drawing shows with the conv yanc rollers 5 and 6. 

[0018] When it prints, go s and com s back to the afor mentioned color ink-jet h ad 1 on tim to the 
aforemention d record medium 4, moving to right and I ft in accordance with ach slide shafts 2 and 3, only a 
predetermined distance is conveyed, and again, the aforementioned record medium 4 will print in the position which 
th color ink-jet head 1 moved to right and left, and followed the last printing portion, and will print a request to a 
r cord medium 4 by repeating this. 

[0019] Drawing 2 is drawing having shown roughly the composition of the aforementioned color ink-jet head 1. and 
this head 1 constitutes one head block using four head units from which the same length, the same number of 
nozzles, and the ink color that consists of the same nozzle pitch difFer, and arranges and constitutes these four 
head blocks. 

[0020] That is. head unit 11 C which uses head unit 11 M which use head unit 11B which uses black ink. head unit 
11 Y which uses yellow ink, and Magenta ink, and cyano ink is arranged in order of B (black). Y (yellow), M (Magenta), 
and C (cyanogen) in the printing direction (direction shown by the arrow A in drawing), and the direction which 
intersects perpendicularly, and the 1st head block 11 is constituted. 

[0021] Moreover, head unit 12C which uses head unit 12M which use head unit 12B which uses black ink, head unit 
12Y which uses yellow ink, and Magenta ink. and cyano ink is arranged in the printing direction and the direction 
which intersects perpendicularly in order of B (black). Y (yellow). M (Magenta), and C (cyanogen), and the 2nd head 
block 12 is constituted. 

[0022] Moreover, head unit 13C which uses head unit 13M which use head unit 13B which uses black ink. head unit 
13Y which uses yellow ink, and Magenta ink, and cyano ink is arranged in the printing direction and the direction 
which intersects perpendicularly In order of B (black). Y (yellow). M (Magenta), and C (cyanogen), and the 3rd head 
block 13 is constituted. 

[0023] Moreover, head unit 14C which uses head unrt 14M which use head unit 14B which uses black ink, head unit 
14Y which uses yellow ink, and Magenta ink, and cyano ink is arranged in the printing direction and the direction 
which intersects perpendicularly in order of B (black), Y (yellow). M (Magenta), and C (cyanogen), and the 4th head 
block 1 4 is constituted. 

[0024] Each aforementioned head blocks 11. 12. 13, and 14 As shown in (a) of dravyjnjg_3 While arranging the head 
units 11B-14B which use black ink for one block base 15 side, and the head units 1 1M-14M which use Magenta ink 
The head units 11Y-14Y which use yellow ink for an another side side, and the head units 11C-14C which use 
cyano ink are arranged. And it is made for each [ these ] head unit to be located in a line in the printing direction 
and the direction which intersects perpendicularly in order of B (black), Y (yellow), M (Magenta), and C (cyanogen). 
[0025] And as the portion of XI sun-ounded with a circle [ of drawing 3 / of (a) ] is expanded and shown in (b) of 
drawing 3 So that the pitch of the nozzle 16 of the other end of the head units 11B-14B which use black ink. and 
th nozzle 17 of the end of the head units 1 1 Y-14Y which use yellow ink may become equal to each head units 
11B-14B and the nozzle pitch P in 11Y-14Y As the other end of the head units 11B-14B and the end section of the 
head units 11Y-14Y lapped a little, they arrange. 

[0026] This is the same also about the relation between the nozzle of the other end of the head units 11Y-14Y 
which use yellow ink, the nozzle of the end of the head units 11M-14M which use Magenta ink. and the nozzle of the 
other end of the head units 11M-14M which use Magenta ink and the nozzle of the end of the head units 11C-14C 
which use cyano ink. 

[0027] And it arranges so that it may stand in a line in the direction in which the nozzle of the 2nd head unit and th 
nozzle of the head unit of an edge print each aforementioned head blocks 11-14 from an edge in the printing 
direction and the direction which intersects perpendicularly between length [ every ] sequential staggering which 
carries out an abbreviation equivalent to the length of a head unit, and an acjjoining head block at a single tier. 
[0028] That is, as shown in drawing 4 . it arranges so that it may stand in a line in the direction which the nozzle 18 
of head unit 1 1Y which uses the yeilow ink which is the 2nd head unit from the edge of the 1st head block 1 1 of the 
above, and the nozzle 19 of head unit 12B which uses the black ink which is the head unit of the edge of the 2nd 
h ad block 12 of the above print at a single tier. 

[0029] moreover, similarly The nozzle of head unit 12Y which uses the yellow ink which is the 2nd head unit from 
th edge of the 2nd head block 12 of the above, and the nozzle of head unit 13B which uses the black ink which is 
th head unit of the edge of the 3rd head block 13 of the above It arranges so that it may stand in a line in the 
dir ction to print at a single tier. The nozzle of head unit 13Y which uses the yellow ink which is the 2nd head unit 
fr m the edge of the 3rd head block 13 of the above, and the nozzle of head unit 14B which uses the black ink 
which is th h ad unit of th edg f the 4th head block 14 of the ab ve It arranges so that It may stand in a line In 
the dir ction to print at a single tier. 

[0030] In addition, what is necessary is just to determine the number of nozzles of each head unit in c nsideration 
of the field of a facility, th field of the yield, th fewest numb r as printer specification, or most numb rs as printer 
specification of 1 for an int ger tc. 

[0031] If the c lor Ink-j t head 1 of such composition Is used. B (black). It Is arranged in the direction print d ven 
If s parat d [. respectiv ly ] in the direction which th head unit of each color of Y (yellow), M (Magenta), and C 
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(cyanogen) prints, and the four dir ctions which Intersect perp ndicularly. And since the whol of each nozzle will b 
arranged at intervals of Pitch P If the ink **** timing from th nozzle of each head unit is controll d in each color, 
printing will b performed by th width of face which is quivalent to four abbreviation for a head unit in 1 **** of 
Keads 1 operating, and a high-speed machine can b r aliz d. 

[0032] Moreover, sine th head block of th sam composition is used, on head block is reduc d. printing will be 
performed by thr pieces, th n the width of face which is equival nt t thr abbreviation for a h ad unit in 1 **** 
of heads operating in this cas . and a standard machin can b realiz d, for example. Furthermor , one head block 
will be reduced, printing will be performed by two pieces, then the width of face which is equivalent to two 
abbr viation for a head unit in 1 **** of heads operating in this case, and a low-speed machine can be realized. 
[0033] Thus, since the head of a high-speed machine and standard machine and a low-speed machine can be 
manufactured only by changing the number of use of a head block with the same composition, it is not necessary to 
manufacture the head block of exclusive use according to a high-speed machine and standard machine and a low- 
sp ed machine, and the color ink-jet head which is excellent in economical efficiency and can fully reduce cost can 
b realized. 

[0034] By the way. the amount of ♦* ink breathed out from a nozzle in a color ink-jet head may be changed. For 
example, since in the case of the large-sized printer which prints a poster etc. printed matter will usually separate 
and will be seen, even if ink may sink in to a blot and rear face of ink. it prints in many cases by deep concentration. 
It is better for there to be no blot of ink, since the printer used in office etc. will be seen on the other hand in near, 
such as a character, moreover — since double-sided printing may be carried out — the ink to the rear face of a 
form — also sinking in — it is more desirable for there to be nothing 

[0035] Thus, although a demand which is completely different in the amount of ♦* ink breathed out from a nozzle is 
performed by the purpose to print and it can also respond with riecord media, such as a form, to these demands for 
it, it is necessary to change the amount of *♦ ink to breathe out into fully coping with it. For this reason, although 
th head from which for example, the diameter of a nozzle differs for the purpose to be used may be used, in this, it 
will be said that various kinds of heads from which the diameter of a nozzle differs must be manufactured. 
[0036] Then, since it can carry out adjustable [ of the amount of **. Inc. breathed out from the same nozzle for 1 
pix I printing] if the head which can perform gradation control is used, it can respond to various kinds of 
concentration. There is an ink~jet head of the volume-control formula which controls the size of the ** ink drop 
which breathes out two or more small ink drops one by one from a nozzle on the ink-jet head which can perform 
gradation control, forms one pixel (dot), changes an ink-jet head, and the applied voltage and the resistance welding 
time of the multidrop formula which controls the number of the *♦ ink drops breathed out at this time, and carries 
out gradation expression, controls the pressure of an ink room, and is breathed out from a nozzle itself. 
[0037] The color ink-jet head 1 mentioned above can apply all of both this method to each head unit of each head 
block, and each printer of the high-speed machine which used by this the color ink-jet head in which gradation 
control is possible, a standard machine, and a low-speed machine can realize it easily. 

[0038] (Form of the 2nd operation) As shown in drawing 5 , the form of this operation constitutes one head block 
using four head units which consist of the same length, the same numbers of nozzles, and the same nozzle pitches, 
arranges these two head blocks and constitutes the color ink-jet head. 

[0039] That is, head unit 21 C which uses head unit 21 M which use head unit 21 B which uses black ink. head unit 
21 Y which uses yellow ink, and Magenta ink, and cyano ink is arranged in order of B (black), Y (yellow), M (Magenta), 
and C (cyanogen) in the printing direction (the direction of the arrow A in drawing), and the direction which 
int rsects perpendicularly, and the 1st head block 21 is constituted. 

[0040] Moreover, head unit 22C which uses head unit 22M which use head unit 22B which uses black ink. head unit 
22Y which uses yellow ink. and Magenta ink, and cyano ink is arranged in the printing direction and the direction 
which intersects perpendicularly in order of B (black), Y (yellow), M (Magenta), and C (cyanogen), and the 2nd head 
block 22 is constituted. 

[0041] And each aforementioned head blocks 21 and 22 were shifted a little in the printing direction and the 
dir ction which intersects perpendicularly, and are arranged in it. That is, as the portion of X2 enclosed with with a 
circle [ of draw ing 5 ] is expanded and shown in drawing 6 , as the nozzle 23 of head unit 21 B which uses the black 
ink of the 1st head block 21, and the nozzle 24 of head unit 22B which uses the black ink of the 2nd head block 22 
shifted, they arrange only one half of the nozzle pitches P in a head unit mutually. 

[0042] Therefore, the relation between the nozzle of other head units 21Y. 21M, and 21C of the 1st head block 21 
and the nozzle of other head units 22Y, 22M, and 22C of the 2nd head block 22 comes to shift only one half of the 
nozzle pitches P of a head unit mutually similarly. 

[0043] If it does in this way, since the printing pixel by the 2nd head block 22 will be located between the printing 
pix Is by the 1st head block 21, the pitch which can be printed becomes P/2 and printing in the resolution of the 
double precision of the resolution of a head block is attained. Thus, a high resolution machine can be easily realized 
by using two h ad blocks of th same composition. Moreover, if one head block is accepted and us d, a low 
resolution machine is r atizable. 

[0044] Moreov r, such thr head blocks are us d, and if th pitch betwe n mutual nozzles shifts and arranges each 
head block only one third of th nozzle pitch s P. th pitch which can b printed becomes P/3 and can raise 
resolution further. Nam ly, in order to realize th head which is n times the head block wh s resolution it carri s 
out and is one n (how ver, n two or mor int gers) us about a head block, only the nozzi P pitch sl/n f a h ad 
unit shift each head block, and the pitch between mutual nozzles should just arrang it 
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[0045] Thus, since the head from which various kinds of r solution, such as a high r solution machin and a low 
resolution machine, differs only by changing the number of us of a h ad block with the same composition can be 
manufactured, th color Ink-j t h ad which is excellent in economical fficiency and can fully reduce cost is 
realizable. 

[0046] In addition, also in this color ink-jet head, it appli s any of a multidrop formula and a volume-contr I formula 
they are. and th color ink-jet head in which gradation control is possibi can b r aliz d. 

[0047] (Form of the 3rd operation) As shown in drawing 7 , th form of this operation constitut s one h ad block 
using four head units from which the same length, the same number of nozzles, and the ink color that consists of 
the same nozzle pitch differ, as the ink color of a head unit does not lap in the printing direction mutually, arranges 
four of this head block, and constitutes the color ink-jet head. 

[0048] That is, head unit 31 C which uses head unit 31 M which use head unit 31 B which uses black ink, head unit 
31 Y which uses yellow ink, and Magenta ink. and cyano ink is arranged in order of B (black), Y (yellow), M (Magenta), 
and C (cyanogen) in the printing direction (the direction of the arrow A in drawing), and the direction which 
intersects perpendicularly, and the 1st head block 31 is constituted. 

[0049] Moreover, head unit 32C which uses head unit 32M which use head unit 32B which uses black ink, head unit 
32Y which uses yellow ink, and Magenta ink. and cyano ink is arranged in the printing direction and the direction 
which intersects perpendicularly in order of C (cyanogen). B (black). Y (yellow), and M (Magenta), and the 2nd head 
block 32 is constituted. 

[0050] Moreover, head unit 33C which uses head unit 33M which use head unit 33B which uses black ink. head unit 
33Y which uses yellow ink, and Magenta ink. and cyano ink is arranged in the printing direction and the direction 
which intersects perpendicularly in order of M (Magenta). C (cyanogen), B (black), and Y (yellow), and the 3rd head 
block 33 is constituted. 

[0051] Moreover, head unit 34C which uses head unit 34M which use head unit 34B which uses black ink, head unit 
34Y which uses yellow ink. and Magenta ink. and cyano ink is arranged in the printing direction and the direction 
which intersects perpendicularly in order of Y (yellow). M (Magenta). C (cyanogen), and B (black), and the 4th head 
block 34 is constituted. 

[0052] The arrangement relation of each head unit in each aforementioned head blocks 31-34 and the pitch relation 
of a nozzle are the same as that of the case of drawing 3 mentioned above. And in the printing direction, as each 
head unit was located in a line, it arranges each aforementioned head blocks 31-34 at the single tier. That is. as the 
portion of X3 enclosed with with a circle [ of drawing 7 ] is expanded and shown in drawing 8 . it arranges so that 
the nozzle 35 of head unit 33M which use the Magenta ink of the 3rd head block 33, and the nozzle 36 of head unit 
34Y which uses the yellow ink of the 4th head block 34 may be located in a line in the printing direction at a single 
ti r. It arranges so that it may stand in a line in the nozzle 35 and the printing direction of head unit 33M in which 
the nozzle of head unit 32C which uses the nozzle of head unit 31 B which uses the black ink of the 1st head block 
31 similarly, and the cyano ink of the 2nd head block 32 also uses the Magenta ink of the 3rd head block 33 at a 
single tier. 

[0053] If the color ink-jet head of such composition is used, B (black). It is arranged in the direction printed even if 
s parated [. respectively ] in the direction which the head unit of each color of Y (yellow). M (Magenta), and C 
(cyanogen) prints, and the four directions which intersect perpendicularly. And since the whole of each nozzle will b 
arranged at intervals of Pitch P If the ink timing from the nozzle of each head unit is controlled in each color, 
printing will be performed by the width efface which is equivalent to four abbreviation for a head unit in 1 **** of 
h ads operating, and a high-speed machine can be realized. 

[0054] Moreover, since the head block of the same composition is used, one head block is reduced, printing will b 
performed by three pieces, then the width of face which is equivalent to three abbreviation for a head unit in 1 **** 
of heads operating in this case, and a standard machine can be realized, for example. Furthermore, one head block 
will be reduced, printing will be performed by two pieces, then the width of fece which is equivalent to two 
abbreviation for a head unit in 1 **** of heads operating in this case, and a low-speed machine can be realized. 
[0055] Thus, since the head of a high-speed machine and standard machine and a low-speed machine can be 
manufectured only by changing the number of use of the head block from which only the color array of the ink which 
composition is the same and uses differs, it is not necessary to manufacture the head block of exclusive use 
according to a high-speed machine and standard machine and a low-speed machine, and the color ink-jet head 
which is excellent in economical efficiency and can fully reduce cost can be realized. Moreover, since each head 
block is put in order and arranged in the printing direction at the single tier, without shifting in the printing direction 
and the direction which intersects perpendicularly, the length of the whole head is made to the length of an 
abbreviation head block, and can be shortened. 

[0056] In addition, also in this color ink-jet head, it applies any of a multidrop formula and a volume-control formula 
they are, and the color ink-jet head in which gradation control is possible can be realized. 

[0057] (Form of th 4th operation) As shown in drawing 9 . th form of this operation constitutes, one head block 
using four head units from which the sam length, th same numb r f nozzi s. and th ink color that consists of 
the same nozzl pitch differ, and arranges and c nstitutes these four head blocks. 

[0058] Namely, head unit 41 B which uses black ink, head unit 41 Y which uses y How ink. Head unit 41 C which us s 
head unit 41 M which use Mag nta ink. and cyano ink A predetermined int rval is p n d in the printing dir ction (the 
dir ction of th arrow A in drawing), and the dir ction which inters cts perp ndicularly. it arrang s in rder of B 
(black). Y (yellow). M (Mag nta). and C (cyanog n). and th 1st h ad block 41 is constituted. 
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[0059] Moreover, a predetermined interval is op n d in th direction which intersects perp ndicularly with the 
printing direction head unit 42C which us s h ad unit 42M which us head unit 42B which uses black ink, head unit 
42Y which uses yellow ink, and Magenta ink. and cyano ink. it arranges in ord r of B (black). Y (yellow). M (Mag nta). 
and C (cyanogen), and th 2nd head block 42 is constitut d. 

[0060] Moreover, a pred termined interval is op n d in th direction which inters cts perp ndicularly with the 
printing dir ction head unit 43C which uses h ad unit 43M which us head unit 438 which us s black ink, h ad unit 
43Y which us s yellow ink. and Magenta ink, and cyano ink. it arrang s in order of B (black). Y (yellow). M (Magenta), 
and C (cyanogen), and the 3rd head block 43 is constituted. 

[0061] Moreover, a predetermined interval is opened in the direction which intersects perpendicularly with the 
printing direction head unit 44C which uses head unit 44M which use head unit 44B which uses black ink, head unit 
44Y which uses yellow ink. and Magenta ink, and cyano ink. it arranges in order of B (black). Y (yellow), M (Magenta), 
and C (cyanogen), and the 4th head block 44 is constituted. 

[0062] Each aforementioned head blocks 41. 42. 43, and 44 The head units 41B-44B which use black ink for one 
block base 45 side as shown in (a) of drawing 10 . The head units 41 Y-44Y which use yellow ink, the head units 
41M-44M which use Magenta ink, It is made to stand in a line in the direction in which the head units 41C~44C 
which use cyano ink are arranged, and the printing direction and each [ these ] head unit cross at right angles in 
order of B (black). Y (yellow). M (Magenta), and C (cyanogen). 

[0063] And as the portion of X4 surrounded with a circle [ of drawing 10 / of (a) ] is expanded and shown in (b) of 
drawing 10 the integral multiple of the nozzle pitch [ in / each head units 41B-44B, and 41Y-44Y / in the pitch of 
the nozzle 46 of the other end of the head units 41B-44B which use black ink, and the nozzle 47 of the end of th 
head units 41 Y-44Y which use yellow ink ] P — that is The other end of the head units 41B-44B and the end 
section of the head units 41Y-44Y open and arrange the predetermined interval so that it 'may become m times. 
[0064] This is the same also about the relation between the nozzle of the other end of the head units 41Y-44Y 
which use yellow ink, the nozzle of the end of the head units 41M-44M which use Magenta ink. and the nozzle of th 
oth r end of the head units 41M-44M which use Magenta ink and the nozzle of the end of the head units 41C-44C 
which use cyano ink. 

[0065] every [ and / the length shorter than the length of a head unit in the direction which intersects 
perpendicularly each aforementioned head blocks 41-44 with the printing direction ] — it shifted one by one and 
arranges As shown in drawing 1 1 , for example, between the nozzle 46 of the other end of head unit 41 B which uses 
the black ink which is the head unit of the other end of the 1st head block 41 of the above, and the nozzle 47 of th 

nd of head unit 41 Y which uses the following yellow ink Two nozzles 48 by the side of the end of head unit 42B 
which uses the black ink which is the head unit of the other end of the 2nd head block 42 of the above enter 
exactly. And as the pitch of a nozzle 46, a nozzle 48 and a nozzle 48. and a nozzle 47 was in agreement with the 
nozzle pitch P of a head unit exactly, it arranges the 2nd head block 42. 

[0066] This arrangement is the same also about arrangement of the 4th head block 44 to the arrangement of the 
3rd head block 43 and the 3rd head block 43 to the 2nd head block 42 of the above. 

[0067] If the color ink-jet head 1 of such composition is used, B (black). It is arranged in the direction printed even 
if s parated [. respectively ] in the direction which the head unit of each color of Y (yellow). M (Magenta), and C 
(cyanogen) prints, and the four directions which intersect perpendicularly. And since the whole of each nozzle will be 
arranged at intervals of Pitch P If the ink **** timing from the nozzle of each head unit is controlled in each color, 
printing will be performed by the width efface which is equivalent to four abbreviation for a head unit in 1 of 
heads 1 operating, and a high-speed machine can be realized. 

[0068] Moreover, since the head block of the same composition is used, one head block is reduced, printing will be 
p rformed by three pieces, then the width of face which is equivalent to three abbreviation for a head unit in 1 **** 
of heads operating in this case, and a standard machine can be realized, for example. Furthermore, one head block 
will be reduced, printing will be performed by two pieces, then the width of face which is equivalent to two 
abbreviation for a head unit in 1 of heads operating in this case, and a low-speed machine can be realized. 

[0069] Thus, since the head of a high-speed machine and standard machine and a low-speed machine can be 
manufactured only by changing the number of use of a head block with the same composition, it is not necessary t 
manufacture the head block of exclusive use according to a high-speed machine and standard machine and a low- 
speed machine, and the color ink-Jet head which is excellent in economical efficiency and can fully reduce cost can 
be r alized. 

[0070] Moreover, since each head blocks 41-44 arrange the head unit of each color to one block base 45 side, th y 
can narrow width of face of the printing direction, and the width of face of the whole head can also do them 
narrowly. 

[0071] In addition, also in this color ink-jet head, it applies any of a multidrop formula and a volume-control formula 
th y are. and the color ink-jet head in which gradation control is possible can be realized. 

[0072] (Gestalt of the 5th op ration) As shown in drawing 12 , the gestalt of this op ration constitut s one head 
block using four h ad units which consist of the sam length, th same numbers of nozzles, and the same nozzi 
pitches, arranges these two head blocks and constitutes th color ink-j t head. 

[0073] That is. h ad unit 51 C which uses head unit 51 M which us head unit 51 B which uses black ink, head unit 
51 Y which us s y How ink. and Mag nta ink. and cyano ink is arrang d in order of B (black), Y (yellow), M (Magenta), 
and C (cyanogen) in the printing dir ction (the direction of the arrow A in drawing), and the direction which 
intersects perp ndicularly, and the 1st h ad block 51 is constitut d. 
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[0074] Moreov r. head unit 52C which uses head unit 52M which us h ad unit 52B which uses black ink. head unit 
52Y which us s y How ink, and Mag nta ink. and cyan© ink is arrang d in the printing dir ction and th direction 
which intersects perpendicularly in order of B (black), Y (yellow). M (Magenta), and C (cyanogen), and th 2nd head 
block 52 is constituted. 

[0075] And each aforementioned head blocks 51 and 52 w re shifted a litti in the printing dir ction and th 
direction which intersects perp ndiculariy, and are arrang d in it That is, as the portion of X5 enclosed with with a 
circle [ of drawing 1 2 ] is expand d and shown in drawing 13 , as th nozzle 53 of head unit 51 B which uses the 
black ink of the 1st head block 51. and the nozzle 54 of head unit 52B which uses the black ink of the 2nd head 
block 52 shifted, they arrange only one half of the nozzle pitches P in a head unit mutually. 

[0076] Therefore, the relation between the nozzle of other head units 51 Y. 51 M. and 51C of the 1st head block 51 
and the nozzle of other head units 52Y, 52M, and 52C of the 2nd head block 52 comes to shift only one half of the 
nozzle pitches P of a head unit mutually similarly. 

[0077] If it does in this way, since the printing pixel by the 2nd head block 52 will be located between the printing 
pixels by the 1st head block 51. the pitch which can be printed becomes P/2 and printing in the resolution of the 
double precision of the resolution of a head block is attained. Thus, a high resolution machine can be easily realized 
by using two head blocks of the same composition. Moreover, if one head block is accepted and used, a low 
resolution machine is realizable. 

[0078] Moreover, such three head blocks are used, and if the pitch between mutual nozzles shifts and arranges each 
head block only one third of the nozzle pitches P, the pitch which can be printed becomes P/3 and can raise 
resolution further. Namely, in order to realize the head which is n times the head block whose resolution it carries 
out and is one n (however, n two or more integers) use about a head block, only the nozzle P pitchesl/n of a head 
unit shift each head block, and the pitch between 'mutual nozzles should just arrang^^ 

[0079] Thus, since the head from which various kinds of resolution, such as a high resolution machine and a low 
resolution machine, differs only by changing the number of use of a head block with the same composition can be 
manufactured, the color ink-Jet head which is excellent in economical efficiency and can fully reduce cost is 
realizable. 

[0080] In addition, also in this color ink-jet head, it applies any of a multidrop formula and a volume-control formula 
they are. and the color ink-jet head in which gradation control is possible can be realized. 
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* NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This docum nt has been translated by computer. So th translation may not reflect th original precisely. 

2. )|e:M'« shows the word which can not b translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective diagram having shown the important section composition of the printing section 
concerning the gestalt of operation of the 1st of this invention. 

[Drawing 2] Drawing showing the outline composition of the color ink-jet head in the gestalt of this operation. 

[Drawing 3] Drawing showing the composition of the head block in the gestalt of this operation. 

[Drawing 4] Drawing for explaining the nozzle location relation between each head block in the gestalt of this 

operation. 

[Drawing 5] Drawing showing the outline composition of the color ink-jet head in the gestalt of operation of the 2nd 

of this invention.. . , . ... 

lDrawing.61 Drawing for explaining the nozzle location relation between each head block in the gestalt of this 
operation. 

[Drawing 7] Drawing showing the outline composition of the color ink-jet head in the gestalt of operation of the 3rd 
of this invention. 

[Drawing 8] Drawing for explaining the nozzle location relation between each head block in the gestalt of this 
operation. 

[Drawing 9] Drawing showing the outline composition of the color ink-jet head in the gestalt of operation of the 4th 
of this invention. 

[Drawing 10] Drawing showing the composition of the head block in the gestalt of this operation. 

[Drawing 11] Drawing for explaining the nozzle location relation between each head block in the gestalt of this 

operation. 

[Drawing 12] Drawing showing the outline composition of the color ink-jet head in the gestalt of operation of the 5th 
of this invention. 

[Drawing 13] Drawing for explaining the nozzle location relation between each head block in the gestalt of this 
op ration. 

[Drawing 14] Drawing showing the example of 1 composition of the conventional color ink-jet head. 
[Drawing 15] Drawing showing other examples of composition of the conventional color ink-jet head. 
[Description of Notations] 
1 — Color ink-jet head 
11-14 — Head block 

11B, 128, 13B, 14B — Head unit which uses black ink 
11Y, 12Y. 13Y, 14Y ~ Head unit which uses yellow ink 
11M. 12M. 13M. 14M — Head unit which uses Magenta ink 
lie, 12C. 13C. 14C — Head unit which uses cyanogen ink 
16, 17. 18. 19 — Nozzle 
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(54) [aBW®«Wl *^--f >^i^xty h'SyH 



(57) 

XyuiSx m-(Dy 

IB. iiY. iiM. 1 1 c^SiJSiJ:^f^^itt^i-^:^ 
f^ClgBgLX lo(^---/ K>^t:3 o,>5^ 1 1 6o ^ 

Ur. K^o y^:^A.m (ll'-14) . SJJSfl 

So 



IIB— 



IIY- 



lie- 



12B 



12Y- 



/ 



(2 



H2M 
I3YH 



13C 



-H4Y 



1 

>^<r>^mm^njt-'i-h^y Y=^=^y h^^sae^i^— <b 

2o@c7)--.-/ K^:=^^y hoy X/^^tJSg(7)^:y K^::^:y h 
coy X/P;ir*^R)jSiJ-r6:^f^i;i--^Jf:i^-a^ J: 5 (;igB® b^c^ 

y Ko 

>^(D^mmz.nft^'r^^y v^^^-y vo:>mm^m—t 

[ff:^3S5l K:Xn ^^J^iJ-T 5::^r^t:i-^tv 

>i:^(D^mm^MJt>ir^--^y h^^^^y hcomm^^m-r 

mWit'r^mi^m2^m(D:^^-^:y^^J:x.y \^^y 

v\ 

[tS:*:^6] ^^y ¥'y^y^\^. #--:yK^^:xh 
^> ^g^'r^-^:y K^^:y h<Dg^|g^i-6)i§^(50yXyuFHl(;5 
\fy^f>^-^y V=^=-y h oy Xyu fc-^^^OS^fgtr?:?^ 

:^i:^(D^mf^\^Mit^'r^^y h'^^-y ^(Dmm^m—t 
SirfE#-^:y K:XP5/i5'^Ri»J-r6:^rS]^ii:5s-r^:& 

^^o, g|g^-t-e--s^ K>^n5^^Fp1{c:fclNT-;^<7? 
KT'n o/>^{cibMt5CO--5/ V^=^y hcoMffiyX 
/l-^ffi:^<0--:y K^o 5^>:^(c:4ott^SS(0--:y h^^=-y h 

say X/ui(^e'>^;6S'-^5/ k^:=^5/ hoyx/n^y 
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:yi^(D^mm:iMJt^'r^-^y \^'^=-y hcogHg^f^-^ 
Si Nt;i y X/U \fy^<01/n Jt-r^-S ct 5 UTSBS 
2/ V^y Ko 

[f»3t^«9l ^tt-t'tttD^r ^^cofe(ciott-5ik«s:tDy 
X/l^iajr^br. ^CDl/n (fib. n<:i2£Jl±(OS 
10 m (0^^(Dy X;\^^m~y:i^y^xm\^f:L^y V=^=-y V 

:^r^(-^>^cC< ^ t^-f^^^co^i^M-^r loco---/ k^i=^ 

fiSEfi ffifE«-y x/wfiisifir(7)/jN $ m&^m 

— v^j^ Ko 

yXyU|S{;i*fLr. -^(^l/n nfi2JeJl±(;0S 

^m\^\ ^>i:^(D^m^^^y h^^:=^y bm&xm^^h 

:^\^\:i<pfj:< t i>-< ^^(D^^M-^T 1 -o<D^y KXa 
Ca)-^iy KXn ^/>^^^niBiJ-r^:frf^{-n 
fiSEBU. .i?y ^-An^-ho-zutcjio-CMfE^yX 

[00 0 1] 

[0 0 0 2] 

>^?^?®^Pi:t±i^ii:6y X/uco ±SJ!lPi- 5{^f^ \^ h 

^iy:^y V-^y \^iim^^fiX\^^^t^^ 

y V^mWiU^'^t>^Xl-:^(0^:y'i7V^^y V^y 

^•thW/^hm^^fhX\*^^o :z<D:^ii^:=i y^hm^mm 

\zt^^i)^hX"hho /i>/^l^y X/U^(7)-^:x K^ 

-2/ V^W^U^'^t>^X 1-0(0^^ t^-^y KXo^/^ 
Cicrj'^s/ K^n V^OfeCO 

^ti\^^Uirh:LtX:^y''^:y^i^:^y V--^y KSrtg 
50 [0 0 0 3] ^w^-C% — O'^iy^y h^y h*i: 



3 

^^m.'T^tiibizi^-^^y h^±f^(Dy x/um^m-^i^x- 
[0 0 0 4] t*3fe(r:}3^^T. ^-^fv^ v^^ h^^D 

:^^<Dm:mm. mmm. mmwt^mm.i-^m^. mi 4 
(7)(a). (b). (c){Z7r:^xv\:i. ^mm. mmm. mm 

(a), (b). (c)tc:^i-i;5t;i. i&mm. mmm. mmm 

h^^y h'':^^yi^^^mir^i:,<D^^^htiX\f^^o ^J: 
[0 0 0 5] 

izTjk'ti.iDa. i&mms mmm. mmmx^mir^^y 
V(DM^r-m^^^rcisb. j&mm. mmm. mmmx^n 

(7){c:*oo^Tt>ffi:iSM> mmm. mmmx^n^*ti^^(D 
^ti^*ti^m(D^y v-:/::^ y^ i:mm\^fj:nni^t^^ 

[0006] :L(D:iti^. i&m^. mmm. mmm^m 

mikm^2i^\zir^j:^fj:m^xhi&mm. mmm. m 

h^tio t:ix\ ^^rnrni^s m-mf^<o-^y h^^^ y^ 

[0 00 7] r ■ " 

X. ^(Ol/n (fHL. n\%2}^M.<Dmm <DWi<0 J X 
/^^^m—\i'y'f-XWt\'fti^yV=^=-yh^m\^^. ^^^^ 

Y=^=^y h*8ij»J'r'5*fSji:fiii:zS^-re:trrSi{c/>/jr< h 
\>^^^-<Xlo(r>^yY:fviy^^mi^\^. Z,(0^y 
K:/n y ^ -k^Wi-^^-H^XC n iBgE® L^c;«7 ^-^f ^^^^^ 

[0 0 0 8] IB*:3S2fE®<o^§^fi. ^*«lfa®<^5;!(7 
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\^y^hWi—\cfii^X.b\^'^W\^tL:L}i\c^^, 
[0 0 0 9] »*3S3fElSfeC0^§«li. l»*«2|S^O;3i; 
7— -O-^ v^3.3/ h^5^ K(^:*5l/^r. ^^y Y-fviy^ 

;=^';/ hc^lEa^P-<t ^^y ^ y ^ ^^Wi^^ 
-)5^hm.^-t^1in\^^y Y=^=^y V(n>^^\z.^^^ir 

[0 0 10] ft^^4lSffic7)M0>^fl. ft3R^2|5!K^^;?7 
^ — ''Jzx.y V^y Y\c^\i^X^ ^-^y^yxny^ 
{zi6kf^^th^^ti(D^l^i^(D^mmzMJt^'t^^yh*^ 
=^y [^(omm^m—ti., ^^y h^yay^^-^y V^j. 

^yV<Dy XyU^ei^Sl/ J X^u t" y ^(D 1 / n Acftt-f tt 

[0 0 11] tS*::S5fE®«^^P>gfi. fS*JS2fE©c(^);<7 

20 7^—- f v^zc-/ h'^:y K^:l^i5V^X. ^^y Y^u 

\-c^\^^^ri^jrK.(n4iy^(o^mm:-n^^^^^y 

[0 0 12] |f^:^6fE^(7)^P^fi. W^:^ 1 lEfcCD;^ 
'y—yi:y^\/:r.yV^yY\7Llf6\j^X. ^^yY^'^^^y'^ 

f^. K^^:y Vk. W^-r^^y Y::^^y V<r>m 

30 \^ y^(Dmm.m\^tSi^ ^0 (:igagufcc 
[0 0 13] ^m<D^m^. 

'7—^l^^\>zi:^yV^yY\Z.^\i^X. ^^y Y'P'ti y^ 
\z:}si,1-^^ti^*n<r>^ >^i^ (D^mm^iMJt^-i'^^y Y^ 

=^y h(Dmmkm~'ti.. ^^y Yy^^y^^^m-r^ 
:^\^tm^-r^^\^{^^y Y=^='y b(7)^^{zmm^'r 

6:^^-roIi[i^T^U. ;^^o. mm-r^-^y Y^tn y^ 
m\^i^^^X~:^(D^y Y^^ yi^{^^n^^^(D^y Y^ 

=^y V(r>mmy ::<j\-t{^:)j(0-^y Y':fuy^\:ii6\if^m 

<D^y Y^='y [^(D—^y ;</Ut(Dii^y.^ii^^y K^— 
40 y h(7)y Xyuf3/^^|^— {r/^5J:5(-L-CEeLfcC 

[0 0 14] fs*«8iEiK<^^0>^ji. m^me^mco:^ 

l^i:^i^:x^y b^y Y\:i^^^X^ ^-^y Y^^ y^ 

\^:!iisn^^tL^^ti(D^i^i^<D^mf&\^Mfi:^-rh^y y^ 

^-y hcomW^m—tl.. ^^y Y^a y^i:^y Y^ 
=-yh(Dy X/Ud^Sl ^{Z J X/U \fy^(r>l/n Jt-ftt 

[0 0 15] lf*^9fSslS(O^P>^Jis ^:^t^•^^(D^ 
ofej;i*5ft-5ife«coyX/uSScl;i^LT. ^<r>\/n (fa 

50 nii2j^Ji±osia) (r>m.<oj Xfx^^n—^yi-xm 
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tt/c^y h^^-y h^m^^. ^^^^(O^mi&^^y 

X locoes/ K:/d :i(D^y V'zf^ y-i^ 

[0 0 16] OiE!K<^^PJfi> ^tt-e'tbco^v 

X-mntc-^y \^^^y b^m\^\ ^>'i^<D^m^^^y 
l<:><D^y \^^yt2 y^^m^l-. Z(D^y ]^yv2 

[0 0 17] 

^^mi^xm.m't^o 20' 

h^'^ KXfe^o C(7);«7^— >'i5' v^^>y h'--:/ Klfl 

2:2^co^tf^c^^7^ K*4 2, 3{zmmsm^nnhtix 

IE^IK»X% ::(7)IS^^^*:4Ji^il|n-^ 5, 6 1:1 J: o 

oTl/^6o 30 
[0 0 18] mJU:^^—(iy^i^^y K 1 

*^4{;iWJ^fTi/>. ia^'r5^tiriEiE^*^*4;5S0f^ 

i!)^:^:k{z^m \^xwiJ^(Di^mu^\:^mm\^rci±m\^^m 
zti^m^m'rztxt^»mti^4\zn\^xmm 

[0 0 191 [g2fiHfrfE;^^->i' V^v^3i:y h-^y Kl 

(Dm^^w^^\:i^^\^tcmx\ w0^5^Ki(i. 1^— CO 

5^ K::/cy>:^^tS^L. K>^i:riy^5^>£:4fige@ 

[0 0 2 01 irf^i^D-h. -^^y yi^^^>i^^^m^i>^y 
K^=:s/ h 1 1 B. 

hllM. yriy^iyi^^^m-t^^y h^^=^y b 1 1 

f6]{c. B (Zfyy^) . Y U^in— ) . M (-^ifV 

^) . C (->T>^) (OHiJC^-i-C^lO-^i^ K^n-/-;^ 50 



1 1 ^fil^LTV^5o 

[002 1 J ^yh. X^s^t^^'T ^^^^^ffl-t-^-^i^ 

h 1 2 B. -fnin — f l^^^^m^Vh^y ¥=^^y 
h 1 2 Y. -^^l^^ l^-^P ^^m-th^y h 1 

2M. ZyT>>(:y^^^m^^^y \^=^=-yV\2C 
^> ^J8ij;^f6]^a:3^-r6;^[^(r. b {-^^yy^) . y 

'<T^2(^-ho/ 1 2^fi|^UTl/>'5o 

[0 0 2 21 ^^c. :5^7 2/i5^V:/^^{£^-t-5-^5' 

h 1 SB. ^^m-t^^y V=^=^y 

hl3Y. -^^l^^^l^^^mm-th^y V=^=^y hi 
3M. iyTi^^iy^^mm-t^^y V=^='y h 1 30 

^myj\^tm,^i-h:^i^\c. b (:^^:y^) . y 

[00 2 31 ^fc. >^7 5/^-f ^-^^^ffli-e^-y 

r=.'>hi4B. -<'^^—^ ^^m-r^^y V^=^y 

hl4Y. '^'^:y^>ii^^^^m'r^^yV=^='y hi 
4M. iyT>^-f>'i^^^m-r^^y h*^=^y h 1 4C 

mm:fDf^tm^'r^:f7{^\^. b (>^.^>>'^) . y 

-<r»4(D--ix Kyn5/i5^ 1 4^1»^UX^.^6o 
[0 0 2 41 tirfE^--,y Kiy'D-zi:^ 1 1. 12, 13, 
14*^. (E13(^(a)l;i^-rj; 5 l-s >^i5'-<— 1 5 

1 1 B--- 1 4 B ^-^if :/-57-r.^^^^ffi^i-5--i/ K^:=^ 
5/ h 1 IM- 1 4M^@a®-r6^ t»{w{tli;^(7)ilij{::^rc 
a— Oi^^^^^ffi-r^-^ry h^^=^y hllY--14Y^ 
i^T>^-{ 1^1^^ ^^m-t^^y K^— 5^ h 1 1 C—l 4C 

fi^-f 6*r6](-. B . Y (-r^n-) . M 

[0 0 2 51 -^rUT. (ij 3 CD (b) t^KH 3 (a) <^:):^XiaA/ 

^m^^^y Y=^=^y h 1 1 B-1 4 B (7)fM(7)y X/u 
1 6 ^-r:iiD— r :yi^^i^mi-^^y h^^:=-y h 1 1 Y 

— 1 4 Y(7)— Scoy X/H 7 tCO\i'y^7^*^^^y K^ — 
h 1 1 B-^- l 4B, 1 1 Y'-l 4 Y(C:}o{t'5y Xyue 
:y^P<t^U</.^5J;5(^. K^^:y hi IB-l 
4 B(^fMasi:--:>' h 1 1 Y— 1 4 YCD— dgSiS 

[0 0 2 61 Cttf±. -Y:3in->f :/>Jr>^^^-t-5^.;, K 
^^'^ h 1 1 Y'-l 4 YOteffl(7)y X/Pt-rif^^t^'-r 
K^^i' h 1 1 1 4M(0— «<oy 

x/K MW;l-^-^^^^-r^^1^^*^s&ffl•r6^5/ K:3.^>y h 

1 1 M-- 1 4M(DfM(7)y X/u^ >T:y^ ^^.^i" 

K^^:y h 1 1 1 4 CCD— ^Soy X/U<i:0^ 
[0 0 2 7] ^LT. ^fa«---s/ KXn-/^ 11-14 
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[0 0 2 8] -t-z^t?-^. ia4t;i^i-J: ttflEm <^ 
^5/ K>^o 1 1 coffi;!)^e> 2o@(7:)-v-/ K^::^:x htr 
|r>e-f 3ia— f >'i5'^<5Effi-r6--5/ K^=^2/ h 1 1 Y<D 
y X/H 8 <?:MfEm2(D-->;/ ^yi^ 1 2(D^<D^y 

[0 0 2 9] ^fc. I^ltl^. mriES2(7)-v5/ K:?'n>>>5' 
1 2(Di^t^h 2^U(0^y K^— :y — ( 
:^^%:^m'r^^y K^^ix h 1 2 Yoy X/u^fflrfE^ 

3(0^:y K:/n ^yiJ' 1 ^(D)i^<D--^y V^=-y h'Cfe'Sy^ 

K>^n 1 3(^C;5^^ 20@(D^i/ h-C 
y Xyui:tiflS||4(D-^5/ K>^D -/^ i 4<Dm(r)-^y 

1 4 B(^y x/u;6SHiJBiJ-r-5:^r6]{c-^jtc^-s:ct 5 i;igae 

[ 0 0 3 0 J #--5/ K^=. yh(Dy X/U^ji, ^ 

[0 0 3 1] :i(DXofJ:m^(D:^y — (>^ii^iy:x,y b-^ 

'r^x\i^y^p(Dmmxmn^ti^^t\:if£^<Dx. ^ 
[0 0 3 2] -^tc. m-mm<r>^yh-:f^yi^^mmi. 

-Cl^5^^)T^ M;tf^. ^y h^y^ y^ ^ im^hl^X 3 

m t -ttii^. z <Dm-^\^i^^ y K;jis 1 amibf^-r ^ r t 
x^y [^(omsm^^m^-r^^xmrni^im^j: 
t>ti^:it\^^j:^. mmm^mm^x^ ^^k. ^y 
K>^D y^^imt^h i^xzut-rti^it^^ 

y 1 a«Sbf^i-6 :i t X-^ y K:3. - 5/ h COBS 2 e 
[0 0 3 3] :l(dx.o\^. mf&f)*^m-(D-^y\'':fx2y^ 

<r>^mwL%:mti:h'±^(D7^xmim. m^m. ^mm(o 
-^yV'tmmxih<ox. Mwm. mmm. 
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mm^mth^:^ h^%^\:L^WLX^^:^y-^i^^i>:x, 

y V--^yVtm^X^^^ 

[0 0 3 4] tZ^X\ ^y-^ :y^i>:xLy v^y 
[0 0 3 5] rt^cfc^til. WJS!Ji-5@W(Cj;oX/X/U 

[0 0 3 6] ^:lx. ^mmm<DX^^^y¥^^m'1r 
^'^^o nm%mfi^X%^^:y^^J=^y V^yY\^\t. y 

[0 0 3 7] mi^V.fz.^ "7 ^ V' :c y V-^yY\ 

^^y Y'^x:iy^(0^-^y Y=^=^y htci^LXCKD 

P^:^^<^{prtLt>3gffli-sr ^;65x#. rttt;ij:»9. pg^ 

[0 0 3 8] (m2(Dmm(Dmm) :i(Dmm<Dj^m^^. 

(^y X/HnV^Tii^^^c^^^ry K^^i/ h^4fi{£fflLX 
loCD^iy KXn iXiJ^^fil^U^ ^ KXd ^ 

2<affi®bX:*7 — r ViJ't^ai^^ h^y K^fll^UXU> 

5o 

[0 0 3 9] -r^^tp-ib. y^s/^-r v^^^ffl-r-s^-i/ 

K:x=5/h2 1B> -r:3iD— 

h2 1M. i^T>-{>i^ ^i^m-th^y Y^=-y b 2 I 
50 (w, B (X^s^^.) . Y , M (-^if>' 
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2 1 ^fil^LTl^So 

1004 0] ^fc. .y^-f >'i5'^^ffi-r5--.y 

h 2 2 Y. -^if >^^-f >^^Sr«&^i-5--5/ K^=^5/ h 2 
2M. W >'^<lr^ffl-r5--^>' K^^:y h 2 2 C 

'<Tm2<^--y K:/P 2 2^it^bTl^>'5o 
[0 0 4 1 J ^LT. mrfS^--.y K^n >y>^ 2 1 , 2 2 

^J'-f >'^^{^.^1-6---:y K^^ry h 2 1 B(DyX/U2 3 
^®2(^---5/ K>^D5^:^' 2 2(7)^^ .y^-f :/iJ^^^ffi"f- 

K^^^;^ h 2 2 BCOy X/P2 4 
r=. h 6 y X/u f ^ p CO 1 / 2 ?t*it-rtt5 J: 9 

[0 0 4 2] tl§or. SICO^IX K:^c2S/i5' 2 lOftfefiD 
K^=^ y h 2 1 Y. 2 1M. 2 1 CiOy X/Pi:^2 
(D^y K>^P 0/^2 2(D{lilC0--- .y K^=^5/ h 2 2 Y. 2 
2M. 2 2CC0/X/W^<^gi#,t>|^1^{;iSl>{=:--:y 
=^yh(Dy X/ues/^P(0 1 / 2 fctt-f X 5 

[0 0 4 31 r(7)J: 5«-*r;h.f:f. mi (D^y h*^j^ >yi^ 
2 1 (Cj:6SlJ^lJilj^(Dr«1(C^2(7)--:y KXp y 2 2 i,Z 

X 5 wJiii^^H3^@-r ^ c t {;i 6 x-wm-^m^j: e 
y h^y'^yi^^2m^m'r^ztxmm^mm^*-^Bi:i 

[00 4 4] ^fc. ^KDct 5 K:^n 3i@i^ 

^L. #--5^ Ky^D yi^^K\^^<Dy X/i^m<D}i'y^^*^y 

x/u f ^ p 1 / 3 3t*ft -r e> u Tgae-rtbi^ Bijsij^ife 

(7)/ X/um(D}^*y^^*^^y V^=='y V(r> / y^V 
1 / n fctt-f ^ UXSagi-tLf-f J: I \ 
[0 0 4 5] :i<DXb\c. miSLt^m-(r>^yV'f^y^ 

}^^mo:>m^&(r>w^^^y Ytm^x^^(r>x^ mm 

[0 0 4 6] fj:)S^ :L<D:fyy—^Z^i^iy:x,y h^y 
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[0 0 4 7] (B 3 cO^MC0?i^^) r Jf^^fl. 
coy X/Pfc:'-/^;5^e>^c^-5-1' :-^^feco^/^^-\:y V^^-y 
^y h":foy^^^m:^\^\:i^y h*^=^y hOD-f V^fe 

[0 0 4 81 -r^c^t^-t,^ -fvy^^^y^^^m^^-^y 
K^-:yh3 1B. ^ni— >r >'i?^^^ffi-r'5--V 

10 ^5/h3 1Y. -^^^^^-i^^^^^m^^-^^yV^^^^y 
h3 1M. ^^r^^^:y^^'^m't^^yY=^=^yVZ\ 

(C. B (y^^:y^) . Y :x.x:i—) , M ("^if^^ 
^) . C (v^r^-) (om\^^^X%\(D^yY':f^y^ 

3i^ls^uri^'5o 

[0 0 4 9] ^/c. y7^;/^^>'i^^^>^-r5--:y 
:=^:yh3 2B. ^^—^ ^ -^^m-th^y Y :^=^y 
h3 2Y. -^^i^^^:y^^^m't^^yY=^^yV^ 
2M. v^TW^^J^^^ffl-r-S^-i/ K^-:y h 3 2 C 

20 ^m\-^^}im^-^^':)i^\^. c (v/r» . B (X 

X%2(r>^y Y-^uy^ 3 2^1f|j5)cUTl>-5, 
[0 0 5 0] ^fc. Xy^yiJ^^^-^^i^^-r^-^^y 

=-:yh3 3B. :3i n --f ^^^J^ 6-^ 5/ K^:=^ 5/ 

h 3 3 Y. -^-^ly^^ l^^^mm-r^^y Y^=^y h 3 

3M. yT^-fl^^^^m-t^^y Y^=^y h 3 SC 

(:^r^) . B (X^.y^) . Y U^n-) OUHd^tfe 
-^-C^3<D--5/ KXo 3 3^«?^L-Cl>-5o 
30 ( 0 0 5 1 ] ^7t. y^ ^ ^^m-t^^y Y^ 
^:yh3 4B. ^ :^^m'r^^y Y^=^y 

h34Y. '^^>^^-(:y^^^m'r^>^y Y^=^y h 3 
4M. i^r >'^^^ffl-r5-^y K^^:y h 3 4 C 

-<T|g4(D-^:y KXn 3 4 ^Mfi^l^Xl^^o 
[0 0 5 2] tt^m^^y KXd :y ^ 3 1 — 3 4\Z^I,-f^ 

m7^\^tim3<Dm^tmmx^^o ^i>x^ mts.^^y 

40 KXo 3 1 -3 4 ^ffiJBlJ:^r^(w^tL^-tt(D-- K:^ 

l^8(w|^7(^Ar*SA/yb'X3<^a55>^l!2:;^LT^-r 
J:^!-. ^3C0-v>;/ KXn -/iJ' 3 3(^^ifV^^ 
*6ffi-t*5^y Y^=-y h 3 3M(^)y X/W3 5 tm4(D^ 
y KXo 3 4<D-f Jip— f >'^5Sr{£ffl'f6^5' 
=^5^1- 3 4 Y<oy X/U3 6dSSJJ8iJ*"rp)(-— ^JJ-M-S^J: 0 
dgSaUTi^^o fRH^t:i^l(0--'y KXcr 3 IcoX 
7 :y^?'-f ^/iJ'^r^effi-r^^^/ Y^='y h 3 1 B(7)y X/u 
&t/®2C0---iy KXns/^ 3 2 (OixT W =fc1£ffl-r 
50 S-^-i^ K^^2/ h 3 2 C<0 y :^/UhfR3(^^y KXp ^y 
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^ 3 Zco-^^l^^-i ^^^^^m-t^^y Y^^^-y h 3 3 
[00 5 3] :L(O^0fim'^<Oti'7 i:y^ i>:x.^y 

<7)fe(c:^3l^T^^:y K^::^ ^ h coy X/uji^^co-f Pt 
[0 0 5 4] ^fc. l^-«I^O->:y K:/c3 5/:^<l:ffifflU 

^ y Yt^ 1 fi«Sbf^i-'5 r h -xc^ y K^:=- :y h (Dth 2 e 

[0 0 5 5] rt7)J:5{;i. P^;5^l^-T'{^^-r^^^^i5' 
<o^^J^\(r>:^t^W<fS:^^y Yzf^y^(0^mm^^f^^ 

6(^T% ^m^. wmm.. ^Mm\:-^t>^xn^Wi(r>^y 
Y-:f^y^^mmrr^')i^m^\^f^<. h 

^^^\-c^n,X^^^y-^^^^V'^y V^y Yt^"^ 

<^)X% ^yY^^(D^^^nt^yY':fy=^y^(0^^\rL'(: 
[0 0 5 6] ?'^:|b\ rcO;^7^— f h--^:/ Kf:: 

[0 0 5 7] (^4 (DmM(DMm) w (D^JScO?!^^f:i. 
(D J y^-b^hfSi^>^ :y ^ ^(OW^^^y Y=^^y 

[0 0 5 8] -r/^*?-^; Vt^^^^ffi-rS--^^ 
K^^';/h4 1B. — i ^ ^^Wi^t h^y Y =^ 
=^yV^\^. -^^^^^-O^i^^^mm-r^^y Y^=^y 
h4 1M. ->r>'^>^^^m-f'^^yY^=-yh4 1 

(O^y K>^n 4 1 *«?^UXl>6o 
[0 0 5 9] :/7y^>r>^^^ffii-«>--s/ 
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:=^:yh4 2B> ^^i n ^--J' ^^ffii"^-. K^- ^/ 
h4 2Y. -^^l^^-O'^^^m-t^^y Y^=-y 4 
2M. iyT>'^ 1^1^ ^j^m-t^^y Y^=^y b 4 2C 

mm:^\^tm.^'r^:^\^\zm^(Dmm^mifx. b 

(iyTiy) (Dm\zm-<xm2<0-^y Y:f^ y^ 4 2^m 
^LXl/^^o 

[0 0 6 0] ^fc. :/7:y^^>^i5'^^ffii-'5--:y 
-S/h4 3B. >r>';J^^i^ffi-r'5--S' K^::^S/ 

10 h4 3Y. -^'^>'^^ l^i^^^m-r^^y Y^^^^y h 4 
3M. v^r>^-f >'iJ'^<£ffi-r'5--:y K^^5/ h 4 3C 

^m:^\^tm^'r^^\^\m^(Dmmt:mi'fx. b 

(v-t:/) cojiitc:^-<XS3 60--5' K^oo,^ 4 3<Sr« 
^UXl/^-5o 

[00 6 1] ^fc. >i^-i':/i5^<Sr^^-r^-^5/ 
^-/h44B. ^^n— ^>'-^^^ffi-i-6-^:y K^^-;/ 
h4 4Y. '^^>'$'^>'i^^^^m^^^y Y^=-y b4 
4M. i^ri^-il^^^^m-rh^y Y=^=^yV 4 40 

20 Ri^iJ;^r^<til^i-e:^rS](;iB^:£(^rB^Ri^^itx. b 

{^yT» <om\:i^^Xm4(D-^yYzfx2y^ 4 4^m 
^UXl/>^c 

[0 0 6 2] Hfrf5^-^5^ K>^n5/i5^4 1. 4 2, 4 3, 
4 4fi. 1^1 0<7)(a)lw:^-rj:5{-. P 5/ ^— 4 

h4 1B--44B. -r^n — f ^i^^i"^-^ 
=^y V 4 1Y--4 4Y^ -^-^l^ ^ ^ >' ^ ^^m-r ^^y 
Y=^=-y V 4 IM-^ 4 4M. i^T^'^O'^ ^^m:^^^ 
30 y Y^=-y b 4 1 C--4 4C^mm\^. ^^o. Ctt^b^ 

y^) . Y (-Ymci— ) , M i-^^^^^) . C (i^T 

[0063] ^LX. miO(D(b) {:im 1 0 (a) <^)^X 
ffl/ufcX 4(D^fB5>^i£:^UX^-rj: zfyy^^^^ 
^^'^Wi^^^y Y=^=^y h 4 1 B~4 4 B(7)ffiS<^y 
XjV4%h^^^—^^y^^^m't^^yY=^^yV4 
1 Y~4 4 Y(^— X/U4 7 i O ^/ f^^i^^g.^ K 
jx:::!-, h4 1"B'=>'4 4B. 4 1 Y--- 4 4 Y tC:fcft -5 ^ X 
40 f\-\fy^V(DmW^. ^^J:t>'h. ct 

y Y^=^y h4 1 B--4 4 B (Dte^Sas,h -^5^ Y^='y h 
4 1 Y-'4 4 Y<D— iffia5^;)S0f^oraR8^||flttXiEeU 
Xl^5o 

[0 0 6 4] Ctbli. -r^td-^v^^^^^-f 5^5, K. 
^-5/ h 4 1 Y-'4 4 YCO{tfi.«8(?5y X/u^-^-^^^^ :x 

i5'^fi6ffl-t*6'^S^ K^=^S'>4 lM'-'4 4M(7)— 
X/K ^m^i-^-^l^^ 4 ^-1^ ^^m-r^^y Y^=^y h 
4 lM'-'4 4McDfM<7)>/X/U^ v^r>'-f >'>5'^ffiffi-r 
5^0, K^no/ h 4 1 C-^4 4 CO— ig<0/ X/l^ir 

50 mzo\^^xhmmxh^o 
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[0 0 6 5] ^UT. HlliE«-^y ^^'y'u y^ 4 1—44 

1 1 id^t- J: 5> MIESito^-y \::/ay^ 4 i cote 

y K^^ > h 4 1 B<D{'^^(Dy y<J\^4 6 ^ inci — 

K-=^^y h4 1 YO-igc75y X/u 

^y h*^=.y hX'^i>y'7 y^^^i^^^m-r^-^^y K 
^=z.y h4 2 BCO— «{IiJ<oy X/U4 8 ;5^TS 2 «9 s 

LT&^t. y X/W4 6 X/U4 8. y X/U4 8 (hy X/u 
4 7coeiy^dSTS--.y 1^*^=^^ hoy X/wfs/^P^ 

'[0 0 6 6] r.<;5K®f:i. ttrfE^2(D-^5^ KXn -/iJ' 4 
2\:LM't^B3(D^y V:fu y^ 4 3 (DmMRXJ^^ 3 (D 
^y KXn:y^ 4 3 (C^i-^B 4 KXd-/i5^ 4 4 

[0 0 6 7] 5?'^«^0;5?7 7 — (l^i$^iy^y 

;^f^tiE3^i-e;^rS]{c:4<SiE®$;fL. b^^t>#y X/p?ii5 
tt^*tl/(Ofe^^:^o^/^T#-^:y K^=s/ h(Dy X/u^^b^o-f 
tX---^y K^->y h(OI5&4fli5>J-ffi^-r5itigT*^ 
[0 0 6 8] ^fc. l^-m^O-^ix KXD^/iJ^^^^L 
^ -TifLf^f . r (om-^lzi^^ y K;i*- 1 amSb^ti-a r <i: 

K>^^s/>5^^1^ii^e>LX2fli<^-r^^^^. CcD^-a^t^fi 
[0 0 6 9] rcDJ; KXd 

^y h^^mmx^ ^(Dx\ Mmm. mmm. i&mmi::^ 

[0 0 7 0] ^7t. ^^y Yzf^y^ 4 l'-'4 4f:iXa 
[0 0 7 1] /cf*5. C1(D;57 7-^:/^ v^^-y h-^^/ K(w 
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[00 7 2] (^5 (nmM<n>W/m ^ co^lScojgffifi. 

—<oyXj\^\i'y^t^htj:^^y K^^-;/ h ^ 4 ffl b 
T 100^5/ KXt3 y^^tiljSL. KXn 5/>5^ 

^2mmm.\^X:^y''^:y^i>=^y h--^y K^tS^LT 

[0 0 7 3] "T^'cfi:?^. .yiJ'^v^^iSffii-^--^ 
K^^5/h5 1B. >r:xin — T ^^ffif -5^2/ 

h5 1M. i^r>'^ l^-^ ^^m-f-^^y h*^=-y h 5 1 

. C (v-r^) (Dm\C^^xmi<D-^y y^ 
5 l^til^UXl/^-So 

[0 0 7 4] ^fc. Zf'yyi^^ly^^^mi-^^y h*^ 
=^yb5 2B. ^^xn — O'l^ ^^m-r^^y I'^^^^y 

2M. i^T^^-O^i^^^m-r^^y h'^=^y h 5 2C 

20 Pn«'i*(^<bii:5^i-5;^fSi{;i. b (y^^y^) . y 

-<X»2(D--^5/ KXn 5/^5^ 5 2^«^L-Cl/^6o 
[0 0 7 5] ^UT> HirfS^--:^ KrT'p y^J^ 5 1, 5 2 

5, 01 3lr|g|l 2<D%XmAytdX ^(DU^ 

^t£;^UT^i-J: 5 ^ 1 (D-^^y K:/n 5 1 coX 
^ ^y^^-Y >'^^^ffii-'5^:y K^^:y h 5 1 BOy X/U 
5 3<^^2cO-v:y KXn^/iJ' 5 2 (DXy :y iJ' 

K^=-2/ h 5 2 B(Dy X/U5 4;^|55:l^^r^5/ 
30 K^n^y hfC^Dtt^y X/Uf5'^P0 1/2yh**tTtt^ 

[0 0 7 6] t*§o-C> ^l<^---5/ KXa-ziJ^ 5 l(Di\^<D 
^y h*zL-y \^ ^ lY^ 5 1M. 5 1COyX/U^||2 
<D^y yi^ 5 2<D{^(D^y \^:3.=.y \^ 5 2Y^ 5 

2M. 5 2C(^y X/U<5:(0|§#t>l^^(w5:iMC^iy 
=-y h(Dy X/U}^^y^P(DlX2 fcil-rtb^ X 0 (Cne 
-So 

[0 0 7 7] COJ; 5 (c-r;n.f^. ^ 1 (^--i/ KXn :y ^ 

5 i\zx^^mmm(Dm^^m2<D^y kxh^/^j^ 5 2(c 

^JiP/2^/^<9. -^i/ KXn :y^(7)^^^(D2jg<7)^ 

i/ KXn :y ^ ^ 2 f@{£ffii-5 r xwimm&mf)-^M^\z 

[0 0 7 8] ^fc. ::60J:p^^-^'> KXns.t^^3fi1g 
fflU. ^^y KXo 5/^^S(/^coy X/uPa^coe-y^^J^V 
X/UfcV ^ P CO 1 / 3 fc ttT b L TSBfii-ttf^ RlJSiJ pJtg 

50 X#So -f-^iipib. '^s/KXniy^^n (fiL. ntt2 
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[0 0 7 9] :i<DX^{Z, CO^-/ Kt'o 5/^ 

[0 0 8 01 7tfib\ ^CO;^^—- r v^ai> h---/ Ktc 

i^a^ y h^y K^^mr*#So 

[0 08 1] 

(D-^y h^-^^^u y^ :^m^m^mi.xMmm. mmm. i& 

[021 mmm<Dmmi^^n^:^^—^:^i^^i>^yh--^ 
ims] mmm(Dmmi,^^n^^y h'y'^y^(7)m^^ 
[11141 mmm(^mm\^:}sn^^^y h^yti y^m(oy. 

X y W4 ® #> ^ 15^ 0^ -r 5 i6 , 

[IEI61 mmm(DMm\^^n^^--^y h^':fv2y^m<Dy 
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[1^7 1 :^mM^m3(Dmm(DMm{:^^n^:fy9 — (i^ 

ims] mmm(Dmm\^^n^^^y h*y^y^m<oy 

[09] *:^P^(D^4<D||JS<DJf^<®fw:foMt'5;«;7— 

h^y K60mB&t?l^^^i-|llo 
[0101 [^^JSO?F^S{;i*Dtt6--3/ Kyory^Otg^ 
^^-r0o 

[01 ll f^^lS(DJ[^ffitw*5tt^#-^>> K:>^ns^:J^FB^<7) 

10 y x/Wier^^^u^pj-r5?^ci6o0. 

[012] :^^m(Dm^<Dnmmm\^^k'fh^'7-^ 

[014] ^^^<r>^y—^i^^^^:^y V^y K<7?— 

M^^-r0o 

[015] t^^5l?o;557 7~-f v>5^v?a.5^ h-.^. Y(r>{^(n>m 

[^f#(Dtfe^] 

20 1- V^y K 

IIB. 12B, 13B, 1 4B -y^s/^-r^^^^isE 

Wi^^^y Y=^==~y V 

1 lY. 12Y, 13Y, 1 4 Y'-r^^iD— ^ ^/^^^^^ 
1 IM, 1 2M, 1 3M, 1 4M—^if Vt^'^iS 
lie, 12C, 13C, 1 4 c- :XT:/-r ^igfl^ 
30 16.17,18.1 9 - -y X/U 
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